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.l'J‘pon completion of this module the learner should be able to use the principles of -
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Instructor_Ogt]inei

-
t
. .

1. Give handouty of edch

' -égbmodu]g}ti le. - -
2. Allow sufficient time for
3.

1.

‘Discuss/demoﬁstrate

/\"\,) - .

zééng the student ‘
handout how one calgllates using the basic
principles of mathematics. of addition,
subtraction, multiplication and division

of whole pumbers, fractions -and decimals

as applied to water and wastewater treatmen
such as the calculation of circumferences,
areas, volumes, s{orage capacity, detention
“time, percentage, unit efficiency and the -
conversion of concentration to weight,
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\, .1 hr. o Use of “Pocket Ca'lcu]rator\ . .
- \ ObJectwes. C ' \ T g ‘
k The Tearner will demonstrate the abﬂﬁ:y to use a "pocket”’ calculator in:
b 1. Addmg a group of - numbers : ,
2. Subtract?hg a group of numbers o o .
" 3. Multiplying™a group of numbers . AN
. 4. D‘lvidmg a growp of numbers - : S
. ! . . . ) <
o . L) . bl = /. s, - -
A DR N . ,
, :\\ © N \ N - © ' - X’Q&\ ° . v )
- \\ ) l. * e \"é g
S {instructional-Aids: |, N, - . Co- -
; \ . § y‘l" . - - 4 -
- ‘Learndrg "pocket" calculator \- : i - »
, e . B : . Q\:\’\ ‘ . ‘7 LS . .
N f . _ .. ‘ \\\ L "
#}Instructional Approach: : - i
: Discussion + - ‘ N N . -
N Demonstration : . : S { o
-« 5 / 1 ‘ N : " ° . * s ‘. . - - » .' . ‘
) Reference5° o F B AN i
. N v !
. Manufacturers 1nstruct1ons of Tearners “pocket” calculator. ' P ’
N . ] . ‘ / ) . ) . .‘_. H \\\{‘ ‘ N * . . .
- Y P P ’\:\.
A v , , T i
5 T | ] ‘ L
c“}\ ' - | *

A\ - Class AssrgnmentS' ) g
RN “1. ,Given 10 exercise problems: to be solved i vo]vmg s1mp1e ar'ithmetm :
- » * “caleulations. o .

_ el‘ S E 2. Given 10 exercise problems involving a combination of amthmetic calculation
« I v ) : . -9 "
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L. . ), Demonstrate how one shou]d use h1$ calculator.
2. Handout . 2. Prowde simple: prob]ems invo]vmq'- .
' exercise problems _ . | . -
- a. Addi tion- . ‘ ‘ ~
b. - Subtréction A .
x . : c. Multiplication. S
. d. Division - ! / ' .
: . . R . .
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USE OF POCKET CALCULATOR

The impowtant steps one has to take in sobv
a pocket calculator is to know how _your cal

<

ﬂl Take _your ca]cu]ator and make. 1tfcount b_y 2's to 18

5.2.

1.

N

'5.

Take _your ca]cu]ator and make it dis
"Hint use the mu1t1ph~cat1on key.

1 Exerc1se

How many of these division .problems have-the same ariswer,”

2

1512
£ 45

o

b

18424
+ 658

o & 9724 -

&

¢ 4. -
272272 .- 46576
+ 568"

PRI 7

»

&

ing a mathematica] problem using
culator funct1ons *

pla;y 24Q1 051ng the Eunber 7 on]_y

L.

IS

. ' N
Hdw many of these add1t1on prdblems have the same agswer T
L a b c ~ X ' -; e .;M
5755 145894 796193 20067 | 6998 -
750 139354 - 789453 . 13527 h 458"
A " . - ’ “ » I ﬁ‘ u" .< ) /. .‘ ‘
How many of these.'subtrac‘tioﬁ problems have the same answer. K S
. . * o - -'.’ '?/ AT L
a b c . . d e f ‘b\
3776 10085 ‘2995, . 2552 . 9655 7450 . N -
1445 7694 , 656" . 22 7224 72259 - A
"How m'ar{y of these mul tip]icafibn p‘rob]ems'-h'éve. the' same answer. .
‘ , [ A , \’h
a b - - d e’ s
8213  2180.6 10267 . 6128° - 41068 e
X 12  x.452. - x 96 . x%2 ", x 24 "« *
- ' T -~ - (’?i {
, Find the answer ‘to v - 4
a.i 642 x 318 x %= , PR £ i
b. 12x12x12= i :
e 126x72x6 = ' ) T
d. 65 x5x 11 x 785 = s -
@ =~ :;Q
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answer to

4+8:

6. Find the
a. 6912
.. b,

: a. -ITEO x 77 =
5

" b." 667589 x 15=
' .8.34..

c.

. °

15.4

.

v

X

.

(1]

d. 28:56 X 5

' ° 7048 X 0.7 X 19

.225792°; 28 : 36
| 61218116 : 44
‘}‘.7. *Without the use of a

1]
N,

- ¢ -,
+-84+2,5= S
pencil or paper find the answer to: //
N \' :, ¢
/
5 - ] N - !
’ ) ° -
- 2
‘ 4
L4
]
.
‘.'-
3
P d
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T FoduTe Title: . N

Mie [ ’ +
' : Basic Mathematics
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SubmoduTe TitTe: ‘
Use of "Pocket" Ca?cu]ato‘r

<

15 Min.. - EVALUATION - o

Objectives: " " S

of: 3 problems using the learners *pocket" calculator

. , .
1. 162 - 118 + 123 -.-110 - 0.82 + 6.5 - 17 +.4 =

'2." 2.55 x .05 x 1.9 x .00742 X 896543

3. 35 x35 x85x3.14x7.48 - B
2320 X 60 ~
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Module Title: = -

Bgsis Mathematics

Abprox. Time:
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Submodule Tjitle:

" Fractions

Topic:

Similar anctIOns

+

Opjectives:‘l
The kamerwﬂI

s

1. Add similar fract1on .. .
2. Subtract similar fraction?

3. Multiply similar fraction

4. D1v1de similar fraction

demonstrate the ab111ty to::

\ 3

Handout

Instructional Aids:

AV (ovqrhead transparancy) o

-

o ‘7

PERS

Discussion
Demonstration
Exercise

[

Instructiona) Approach:

{Reférences:

Norkbodk. Basichathemat1cs.

{ of Env.- Conservat1on

n »

’

Class Ass:gnnnnts

}

Give 12 exercise problems to be solved.

_11.,

A\

-




“* IMNoduTe Ho: . Topic: : N )
* . \ pu . o :
J T Similar Fraction ‘ . .
- ) _J - ®. . 3 - ’
=~} Instructor Notes: Instructor Outline: '
. ) - - ~ . L . - . R
J L. lendout ;o 1. -Define s1mﬂar fractwn _,5’_
' “ Y L} .
I b R s 2. D1scu§s/damnstrate how one adds similar
. e ] fractions .
Y. . Cr .
o \V,_\VS. D1scuss/denonstrateﬂhow ene subtracts sum]ar
- & : fractions
» ; . ) e . e . .
' ) . 4. Discuss/demonstrate how one mu1t1p1-1es .
v >~ similar fractions o L.
. ® , ° . ; «
. T 5. D1scuss/demonstra\e how one’ d1v1des s1mﬂar
i ' ! ‘ : fra‘ct1 ons '
t‘ * ! ,O ' ’ ) ." ’ o 13 )
) S Give 12 exercise problems to be solved
, ' - .. " . (’ * . :
A
- A * d . N .o
- [y . < . \ \1 . o <o
R » ’ ’ i [ » ‘- s .
. 4’4 ‘ r o' " M - * @
* 1. ’ . * )
‘ ) ;, 1 —
‘| il M . ’ g
.'\ 2
. ' ., . “ -
. 5 .
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, numeratpr is d1Y1§gd by another number which i

+ .J » - 0 . 13 .
. - ¢ ~'\
- * - g - s ' )
.. ‘ .. L
- . (jiix\J/ DL . page 11 of ° 158
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Common Fractions T . . -

A common fract1on is a number whtch is the d éénd.-called the fract1on 3

the d1y1sor ca]led the -

-fraction's denominasor-. ‘) S A L o .
Example: 2 = 5 2 or 2/5 ) " T

v 5 ' '
Similar F?Bcfions o . - . N
Are ?ractiq?s~that have the same denominator. SR
Example: 6/7, 3/7, 1/7, 8/7 - | o ..
/ | ‘ ) '. s > . . ., . ’ ) . ' .-
‘Addition.of similar fractions. . . i . < .

. < e ) :

In adding similar fractions one has"to add the-h

the answer should retain the demominatom® ., o : X
' . " o ,' & & £
5 :" . N - e .
Example: 5/8 + 3/8 + 7/ 8i5+3+7 =15=- ‘ o d ;o
- 48 TR & ; . 3
. .ot . . o .
& »~
’ M N - R ~ "
. o * ., H «:(,n a . -
Exercise: <<~ S F T,

L /72 + 4372 + 6172+ T1/72 = R N

2. 1/9 + 8/9*+ 5/9 + 7/9 + 2/9 = A 2. Ans.
3. 1/4 2/4 +34= <0 3. Ans.

\ . R . -~
' s
-
A N

'S@Btraction of similar fractions

. e o

In subtracting similar fract1ons one. has to subtract the numerator numbef%

on]y, but the answer shou]d retain thﬁ denoninator.

L 4
‘ o . . -
“‘3:‘ ) v * .
Vo ) N - . .
. . -
o0, . - . .
N . ~ e
- .
s - ’ » ¢
.
I'd
' 13
P
- . . -
@ - "
L y
N R .
- ¢ » ? Y . / A v ¢
F




. e

~ ' N BN v
Exampld: 4/132%2/13- 113=4 -2 - 1 = 1 133 ¢
] . , 121 ;Z ‘

Exercise: ¥

‘3. 5/7- 47 5.005/7 = ) )
Myltiplication of. similar fractions’ - ‘

- D . - /
. -
., .
ey maad
v . .
..
.

v "l

RO .
%&Eﬁ“«

;’E\J e
. x —
1. 129/288 - 4/288 - 95.5/288 =

2. 62/75.- 1/75 - 81/75 - :058/75 =

In multiplying simiT%%‘frections one has to multiply..all the numerator’numberg

tOgether’and all the denominator numbers together.
Lo - , gy —

. NN
Example; 2/7 X 4/7 =2 x 4 = 8/49 S
I X 7 ‘ . ‘

‘ o r .o ‘ o e .

Exercise: - - o 5 - ' o o
+11/30 x 4/30 x 7/30 = . .1 Ans.

£648/415 x 26/415 x 2/415 x 385/415'= 2 Ans.___ - -

o . D
3. 3.825/4.55 x 6.5/4.55.x 1.874;55 = .3+ Ans.

D1V1d1ng s1m11ar fractions

»

In div1d1ng s1m11ar fract1ons one has to perform 3 dlst1nct openatlons

- T n
‘.‘

1. The d1V1son fractlon has to be 1nverted

. .

2. *fhe div1de sign (¢) has to be changed to a md1t1p119at10n sign (x)

3. Now (a) the numarator nunbers are mu]t1p11é% together (b) the denominator

f“’ .
. numbers are multipted together B éf"“~‘ o - .o
E Ll .o .V

éxampie: 2/7 5‘5/7'0r 2(7} ’ g ) A Sy ®
. 5/7 .. - S ) ) 7 e ¢
2/7x7/5=2x1= 14/35 i ;- ST

. -7x5 o _ .

o .'lﬂi S - ' AR
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ExXercise: A .
L - ' i
— N ~ k4 H
- 11. 61/72 = 65/72 = - e 1. Ans. - Lo
. ‘ . . . . L4
2. 431/541 = - 2. Ans. 2 )
. 500/541 - -
L] - LN . v
v - . t
138, 235 = - 3. Ans. A
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. - ' |Module Ho: Module Title: L
N o ¢ " 4 ~ ’ 1 L
& Basic Mathematics
x e ) s ) }
EE . Submodule Title: - .
g ‘ \ ': . N - 9‘ vy
w4 | Approx. Tine: Fractions - - )
S L - i .u . . ‘. IOP{C:
: ihr. - " { Dissimilar Fraction
9‘/ ‘, 1. " N
w2y |Objectives: - | - . .
.. JThe learner will demonstrate ‘the ability to: ;
-y RS Add dissimilar fractions .
2. Subtract dissimilar fractions
e 3. -Multiply dissimilar fractions , .
' 4. Divide dissimilar fractiops _ L. : .
/ “: ;. ' .. = - . -
e, - N "[ N . ',
e - . i 4 : N o I .
T |Indtructional, Aids: ‘ ’ T e
. Handout [ = ¢ / . ) . R
g‘: ’ i’AV (overhea‘d transparancy), R . . : 5
' 3‘]:“ R 22 - R
i f ; 3 ‘t o , LR
S Instrictfonal Approach: - : ’ -
.. ' = I Discussion
“# . = | Demonstration
‘y . Exercise k
- ) References: ) . ) . s . , )
— 7 Horkbook, Basic Mathematics and Waﬂéatqr. Process ﬁg Calculations, N. Y. Dapt.
| of Env. Conservation : JE YT o,
- Study ‘Aid Workbook, Mathematics for Wastewater Freatment Plant Operators,
i California Water Pollutien Control Association : A
o . ) ' ¥ ..
. . - .
~ - / ,
Class Assignments: '
o Give 12 exercise problems to be solved. - { ( )




Q
o

Module fo? ;..

.Topic:

]_lnStructor Notes:

: }Inéfrhctoﬁ Qut]iﬁé: “ i~

ADissim%]ar\Erhcgions"‘ e

> o ~ o
-

-

1. Handout

49
-t .

1. Define dissimi]ar fractions

-

fract1ons

4:°
. ‘g1sslm11ar fractions

5. . Discuss/demonstrate how one divides -

d1ss1m11ar fractLpns

3 -

A3

A S

14

1

3 Duscuss/demonstrate how one subtracts e
diss1m11ar fract;pns . -7

D1scuss/demonstrate how one mu]t1p11es

Give 12 exercise: ppob]ens to be so]ved

2. ‘D1scuss/demonstrate how one adds dissimilar

.

* L ]

’»
.




-

N . - * - J -. 7, l

Diss1m11ar Fract1ons - -, SR
M :

]

N -
.
% . ¢ . -

T Diss1m1lar Fract1ons are’ fractions that do not have the same denominator e

Example: 3/4, 7/9, 16/19, 4/8 Soe o

-

“

AT £t The commoﬁ denom1nator. f . t

.. . 1 to similar fractions. This can be accomp11shed by the least common deno inator

o ' principle or.by the -common denom1natorcPﬁ1ncap1e. The commion denominato
principle is. the simplest:-and will be discussed in this module to conver

JHissimilar fract1dhs to s1mi]ar fract1ons ‘ f '

&

-‘ k -
S B A ¥ Mu]t1p]y the ,denominators together, The value optained 1s‘the new
denominator ?or all the fractions (commpn denomjnator).|

i 2. Divide the common denominator by' thé denominatgr of the fraction and the .
result mu]tip]y by the numerator. The result is the new numeratOr.

¥ R A <« . i
‘. ' - :

z St ,
.1 3 D1v1de new numératOr by common denom1nator to fprm new firaction.
; t Example: 3/4 +6/9= o I
3 . A > - <
. ae__Commﬁq denom1nator is 4 X9 = 36 .
- [} ~ ~ ¢
, P b Brd=o
oo 4 — Tec . \ \ R
* 1 9 x 3 = 57 . | ,
I ,;.' C. New fractlon is 27/36 - ' ‘5 o ;
o . .o ' . A 2 N 3 ’ 2 .‘
co r*zs**g'* - o ;
@« e S o .
B - 6x4-= *z4~ f S . L
~- Y . . 7 K @\\" - ~ .
L e. New fract1\n is 24/3& Lt C ,
T i Therefore: 3/4'+ 6/9 - 27/35 3 24/35 = 51/3F
B ;;;,~‘“Addit1on‘of Dis§imilar Fractions ) S 1, ) ’ Y

i In adding of d1§s1m11ar fractions one has to change the fractlons to sim11ar
o, fractions and then add.the numerator- numbers only, but the final answer should
§ _retain the cormon denominator. ‘ , ; —

. Examp]e._.5/7+6/13 65/91+4g/9ié 0791 . . st

na g -t . . b

'
. ?
. . : ) . .
' A 4 M v 1.8 ‘ .}
¢ . . .
- ‘ . . . . 0
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.Exercise ' i ) .
1 13+ 34+ Lo , 1. Ans._ )
2. 1/24,5/8 % 9/10 = ' 2. Ans. L

3. 4/30.+ 1/3+ 4/9 3. f‘“s'

1]

‘Subtraction of Dissimi]ar,Fractions
= . .
i subtracting diSSimilar fractions .one has to change the fractions to 51mi1ar
fractions, and then subtract the numerator numbers on]y, but the final answer
shou]d-retain the common denominator -

AN

{ Example: 7/3 - 9/13 = 917107 - 817117 = 10/117. : |

'Exercise »
1. 3/7 - 2/4 = ' o . 1. ~Ans.
110723, 378 2/25 = I iy 2. Ans.
. - . . - 2 ‘f“:‘ , S .
5. 7/7 - 273 - VA< N N N
. v, ‘ N p ' . o Tay
‘Multiplication of DiSSimilar Fractions oo C LT i".
~ Y 2 N

In muitip]ying di551mi1ar fractions one has “to mu]tipiy all. the numerator
numbers together and all the denominator numbers tggﬁgper. &

N Example: 3/4 x2/3 = ;N ‘* N ‘.4- > e
— N - g . :
E .rcjse: ' | o ‘ -:~h"" »
1...9/50.x 25/36 = S 10 ns
. 6/15'x 25/48 x 91/100 = R 2.1 hms._- S
3. 1.12/25,x 69/144 x 830/2433-= :.’ 30 Ans. -
C e -

r Dividing Dis51m11ar Fractions ‘
In dividing dissimiiar fractions one has to ‘perform 3 distinct operations

1. The divis0r fraction has to be inhverted. . ool t“

2. The divide sign (&) has to hi changed to a mu]tip]ication sign (x)

i ~
: . . i .

.
-

-
Lo ﬁ‘,,.),'-«’gs‘,'
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S
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.
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.
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Example'

A

/1 }ﬁ-
T
7
w
.
> *

3
K]
'y o
R
Y 3 7

_ 6/25 x 99/20 =

-
A

s o
< e W
‘."f‘r - [
.

Y

L
CooLadl
a.(! :‘“‘j L .;%
g R
~

.
N
~

“.
¢ .
. ¢
!
P
. 3
-t
¢
-
. .
.
‘1
.
.
.
‘
-

-

~

6/25 3 28/99 or 6/25

§ Now - (a) the numeratar, numbers are'multiplied together and (b) the
?denominaton.numbers are multlplled together.

v

(divided) Numerator

6 x 99

20/88~ divisor Denominator

El

= 594 . - ‘ SN

.25 x 20

£

500 ‘ o B

L)
“
- v) ¢
@ h ) - - - N .
- LN
1. Ans.
N . -
2. Ans.
‘ - -
' 30 AnS .
i
¥ .
2
L b.
«
.
k) . £ N
- ~ .
2% 4
. 1]
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Hodule Ho: Module Title: . ‘ :
. "Basi o Mathematics . ’ -
. ‘ ' . : A , LU
' P .| Submbdule Title: R s .
Approx, Time: - Fraetions . o T, T
. Topic: T =
% hrf' : - M1xed Numbers " ‘ - oo
Objectives: - Lt ;

.

. =

The Tearner will demonstrate the ab1hty to change tmxeg nunbené g d;ssmﬂar
fractions:

AN - . “"9, ’
—_ K ; P ’
4 . -
. 3 ~ - ;
) . , -
& ‘.‘:.’. . ) N -
JInstructional Aids: . . B
4 - . ) ) 2 ) < - R LI ‘-
Handout - , ' o ' .
s . . a0 . R A - .
AV (overhead transparancy) v - .
. . )‘ hl . - v -
s — f : - . P : "
J1mstructional Approach: ) - ‘ 0
. M — N N . . . P
Discussion . o C e , & *
Demonstration . ML, o, ' s N 4
Exercise -~ . = .0 - S - ,
' i K] - 7 \ ’
Refererices: P ? \ N ¥ .

-

WOrkbook Basic Mathemat1 cs and Wastewaterr Processzng Ca]cu1at1ons N Y . Dept.
of Env. Conservat'oon

. 4

v

\.» .‘

’

v 3

-

u

e

I

r\,

A\ Y

o

‘Study Rid workbbok, Matheratics for Wastewater Treatment P]ant Operators, )
Cahfbrma Water Pollution Control Association

Class Assignments: R
Give 4 exercise ﬂ‘oblefns to be solved. ) g
. 21 |
D . .
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Hodule Ho: Top¥c: N e _ 2N
) ) 3 . v .
) L .Mixed Numbers ¥ . ow . F

TInstrictor Hotes:

~

}nsﬁrugtor'oﬁline:.\ N

WLA : y . ";c‘(
‘| 1. Handout 1. Define a mixed ﬁu&\n T
B . S . , . . . @:;"’ | . . )
N 2 - ~l2. Discuss/demonstrate how one changes m;xed. )
¥ SR numbers to improper fractions by multiplying
- the denominater of the ‘fraction by the
: ., - whole number and adding the result to ‘the
. < numerator. - -.% . o,
! . K : . s ¢ P -~
. '\ 13. Give 4 exercise problems ) ‘
- - ‘. }o ’ L 3 - “X."
’ < ¢ v ‘ «: N . : . !
' ' - 8 “o ] K * . R
k|
3.~
".".
R L
b,
I3 ‘
Yy T
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| Mixed Fractions .. ____ 1 . . \ 1
A mixed fraction is composed of 2 sections: .
1st section i& the whole number * . . - ; i o
2nd sect1on‘is the fract1on f.v S R
Exampie: 6 1/3, 2 1/4 65 30/103 i
: - )

Changing m1xed numbers ‘to d1SS1m11ar fractions

To change mi Xed numbers to dlss1m1]ar fractxons one’ has to perfonn 3 dist1nct
operations., .

a. Multlply the denom1nator .0f the fraction wath the whole number. ‘\‘

b. Add to the result of {a) the numerator of the who]e number. The resu]t

is the new numnerator. o8 _
- ¢ - N ) >
¢. Place in fraction form the result of (b)- the new ‘humerator and the
' denominator. . . v
. \ * B h A % <% . .
_Example: Change 6 1/3 to a dissimi]ar fraction ‘m L LT
5, _ . - T '
Stepa-sxs 8, . .7 - .
b < . . - . " . N
™\ Step bl 18+ 1=19 . T : A
. ' , N . —,‘ ,"_h.‘ ) ’ /4
\Step c - 19/3 —_ . _ . : T ,t

LAV 3

3 - . ‘ e . o~ .
) / . Y & . - '_ . . .
+ ‘ S . I IR
AExerc , ce T . TR . B,

Change these m1xed nunbers to d1ss1m{1ar numbe:;iﬁéétf - . o -

1. 65 3/4\— SR '.1,x Ans._ N\ KA
2., 249.3/5'= ‘ AR - 2. Ans. a2y ) Cn
> < ; . R ‘ 0 \\ - N .
3. 575/8= : 3. And, -
N S e LAY R . L . - T
4. 6418 1/3 =\ Y A TN \Y |
e \ . - A T ’ N . ’ \ T :
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| ModuleNoz . -+ [ Module Title: ) i
s "+ | Basic Mathematics \
} - Submodule Title:
/7/ Rpprox. Time: * Fractions | )
AN S 1 hour 'FYALUATI-ON ¢
a OEJectci ves:
The lea ner will demonstrate the ab1’hty to determine correctiy\ the answers to
8 out of\10 prob]ems related to _
1. \SimilaK ractlons ‘ ) -
2. Dissimildr fractions -
3 ixed numjers ° , ¢
C T |Add
w1 176 +%/3 + 3/R\+-4/7 + 5/6 o
- a. -
¢
b.
" c.c 76/44 ) .
, d.'r AN
' 2. 3/5+ 3/16 .
‘) ’/ « . .
) e _a, 1800/216
" b. .25/65. ‘ 7\
v c. 5/13
: d." 416520/210600 g
Subtract -
L. |3 sne-d4nr -,
Coa 9/323 0 > - s
, , ‘/& _“‘ o ‘
A <b.~ I/Z . *‘-\ -" ' . . - - e v
°| - e 9/36 . e '\ ‘
. o -, y . RS v 4
! d. 20/32 ' : o 24




b

LI -

4. "9/10 - 1/16 - 2/17 =

o 1g/65 .
b, 4757211
ct';1958/é72§

d. 13

Multiply _
. §5/256 x 20/47 x 64/195 X 188/260 )

\
. -~ .
s L

1739
- 15641600/610022400
:; 155415/5100224
. 'A11 ‘of thelabove . - .-
_i' 6/15 x-25/48 x 55/135 x 91/100 % 20749
- a 13/64 v
b. 15288/476280

. c. 13156/38651
' d. AN of the above® ..

N

Divide e
1.360/726  126/154.: 261/342

" A "1838§60/23875236
b.- 18960480/38235968
c. 6/55
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. - s . - = )
e L A < .
atbnbine“as ihdicated° - L o B )
L4 - . B . "
8.7 85 2/3 + 143, 1/4 463 "/8 e . b |
'ao 2/85 ) G "Ls ’ N ' " \- T
b. '165/62 T | —
’ » ey e ’ Lo ' . ) - °
¢, 170/15 i?b o ‘ L ,
“d. 15796/%6 L 2 : vl ‘
9. 58115716 - R A ° :
3/ "' 27/98 \-'. N S " * ’ *
,,*Ga' 3/.7' . ﬁg&\. ‘ .‘ \ ' , : . - < v . . . -
, i v o :
b. 15120/35280 " e “
<0, B : . g .
s e 21/89 . T S -
d. A1l of. the abOVe ' R B A .

10.

. a. 562536/20, ¢ . . i &
- . ) e - ' l ; . ' . o .
b. 279003/10 . L - _ ~
<« o2 L ' ;
c. * 281/5- o .
.-+ d. Al of the.above . L .
* ’
- : \ ) t .
r . - ° ‘ '.J
‘ -
~ R . b '
- ‘ ) \ ) ‘
s ! " & . .
- . Q' . . .
- ﬂ.c ;-y’.
< 4 ;e .
t S £
v )
) - < o v
i 4 W - W .
» " ’ (’
> ~ .

.

i *

o
¢ q."f

If‘water we1ghs ‘62 2/5 pounds per cub1c foot what is’ the welght of.the .
water in a tank which contains 450 344 cubic ﬁ?et

.
i » -
. 2 . .
\ -
.
-
N 2
-
.
L3
. —
- =
) [
‘ »
(™%
-
- 'k I}
-
- . -
A
. .
.
<. =
‘
~ .o
N
. -
L ¢
/‘ .
- A%
» Tk
"N
*
f
-
N
‘ -
.
-
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L o |Module Ho: Topic;.- ' 3 ‘
. m L. Evaluation ~
.. - }Instructor Notes: - "{ Instructor Outline: . '
v - ’ - ' o : . ’ .
« 1. Handout i . I+ Give 10 evaluation problems
Answers _ . . —
10 .-_b ' : ' ”'L : . o
. 2. d . ~ .
. . . - ° . Q <o ~
e 3. ax N ‘
4. ¢
n 5. d \"
R 6.°'b , - b X
. 7. a ” y )
T N :-,t' . . z
86“ d o~ ———— bl *
. 90 . dd {‘ . 'r i 1]
N s l o ¢ °
I B ‘ - “o
4 B ’ ) . - i - -
. . - C - A
B N N - . - o~ ‘ ¢
_ ~ ‘vi‘ . . . ' ] . ¢ =
i | . 3 ‘ . \ / ) . »
. o ( . o M - " -
. - . o . . . - - ‘ ‘
. - \ .
i3 - b/ < l‘ - ’
B . e
S . . 7 N ‘7 f ) o - . :
. ST ’ ‘- ™ . . ~
-, —~ . 5 *
. . L4 )
» : ”ﬁ. r » 52 ¢
- - " - ..
" ) > ' N " * - : ’
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d ° d RN » ; , A - YL e
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7 A
Module Ho: Module Title: "
Basic Mathemat1cs ; :
1 s+ 7 ] Submodule Tftlet N SR .

Approx. Time: .. Per.ce"t

1 Topic: ° wme
1 hr. Pércent

Objectives . ‘.
The learner w111 demonstrate the- ?b111ty to calculate percent by:

1. Reducing common fractions ’ L
2. Reducing decimal fractions . -

-
.

- S \/

.
- . an

’

Instructional Aids:<
Handout . . ]

-AV (overhead transparancy) T '

Instructional Approach
Discussion .

Demonstration - | T
Exercise e - L C .
%4 . 4 . g " . ’ ‘x
- > ‘ -
'References b 7\

workbook, Basic Mathemat1cs and Wastewater, Processing Calculat1ons N. Y.
Dept of”Env. Conservatlon '

1 Study Aid workbook, Vathematics for Nastewater Treatment PTant Operators,
qCallfornla Water Pollutlon Control Association. -

-

.

Class Assignments: - . h . -

L Given 10 exercise problems to be solved.
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Hédule.lio:- Topic: . . . s e
" Percent
Instructor Notes: ' Instructor Outlined .
P L] 3 -~
1. Handout ‘ ’ 11. Discuss/demonstrabe-how one changes a-common
MR - * fraction to percentages by: -
. ~r
: a. Dividing the, numerator by the ~ .
' .f} X s denormnator.' ' ) )
co T . b. The answer is mu1t1p1y1ng by. 100
' . C. Addmg the sign % ) .
2. Handout 2. D1scuss/demonstrate how one changes a
.. dec1mal fraction to percentages by:
a. Multiplying the decimal fractwn by 100
- ! b. Adding the sign & T
3. Give 10 efercise problems to. be solved.
e * F . .
. . , °. .
- - ' ‘ #.'; . '
’ o . 7 ' “ :
D i . . ‘ ’
t < vu-u‘ 3, .: t ‘- ’,
@ . » 1 l . ) ": ¢ ’ @, *
~ . .... X . é‘. 1-‘ »
. [ ,E. ; "y g ] .
y’ * & ~ N 2-9" ov. _' ) k3 '. °
. RS ¢ - = . ca
. - . T 8 > >
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The sign of percent ‘is (%)
Example: 6% = 6/100 or 106 ° . \ )

Reducing common fractions to- percent
To change. a fraction to Qpercént 3 operational steps are taken:

1 a. Divide the numerator by the denominator. - o , -
b Mu1t1p1y ‘the resu’lt (a) by 100 ~ o

¢c. Add the % si gn )

o

Example:” -Change 4/9 to percent

a. 4/9 = 0.4444 - . | -
b. 0.4444 x 100 = 44,44 T |
c. #4443 T o

“

'Reducing decimal ‘fragtions to percent ;,,; ,

. bl |
To change a decimal fraction to percenﬁggnperatwnal steps are taken.
a. Multiply the dec1ma’l fraction by \100 &* : E : —_
b, Add the % si gn ' - \ .
- ] i
Example: Ch’a}\ge .52 to percent’ , |
a. .52 x 100 = 52 S -
b, 52% . - a:x%‘;’% L -
3 ... ; j To-
'Exercise: Cﬁange to percent T _
1. 111/658’~ o s -
2. '48/95 = N R Y Ans. R
3 yn-= . L s 5
Lo | . - o , e ,
4. 200075000 o . 50 | ' 4. Ans. —
' ) s
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. . ] Y -
50 5/8= . ! lt AnSQ -
L]
- 2 - i ! - =
, 6. .05437s | 6. Ansz =
R -1 7. 0.25 ~ B ‘ '7"A"§%ir '
< I
\ . . . ‘_ - « h -
8.  .0032 =' ' , * 8, Ans. e
. . .
v ,ga 006k= o : : :'}i: 9. AnS. -
o~ . . L . 7
”
v 10. .8493 = 10, Ans.
. N v -
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[ Module Title:

Module Ho:
‘Basi'c Mathématics -

’A",

“~

Submodule Title: , .

Percent -

Approx. Time:

“Topic:

1. he.. Percent Removal

Objectives:

J— S - ¢ . ’ ”»
The learner will demonstrate the ability to calculate percent removal
/'/“ \ . . . . . .

P

Instructinnai‘ﬁfds:
Handout .

-~

v °

~K--»

<

Instructional- Approach: : A
Discussion - . ., - )
Demonstration ‘.
Exercise

+ .+ | Workbook, ‘Basic Mathematics and

M .
j“__‘ [

.
0
Lk b

. Réferénces: _ N ) . ) )
Wastewater, Processing Calculations, N. Y.

Dept. of Env, Censervation.,

| Study Aid-Horkbook,- Mathematics for Wastewate
.California Water Pollution Control Association. . :

[P ‘.

\

—ny

r Treatment Plant Operatons, o

Class Assignments;

| Given-4 exercise problems to be solved. -




- Percent RZmoval.

} . ’ f‘ . | . e . ‘ : L.v
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- ' Page * 31 of. 158 |
- |Hodule Ho: Topics, » .
- \ e i

SQstructor Notes: . Instructor Outline: ;
- — > .
1. 'Handqut tr 1. Discuss/demonstrate how one calculates
percent remova] by u51ng the formula
2. Explain that this forfula o
.18 used in any parameter a. Amount in 1nf1uent subtract amount in
that is being removed as —~— * uent
a pollutant : S, s
b. Divided by amount of influent
Ex. : ’ b
b c. Multiplied by 100
ac BOD »“
g d. Add the percent sign °
" b. Suspended solids - . .
. In - Qut x 100 % Remova] '
€. Ammonia : n :
d. Phosphate 2. Give 4 exercise problems. N
e. Nitrates — 1 ;o -
f. Any parameter .
’ . - ‘ . .
. * ",
- . L
4. ,‘ . \’:’s [ s
- _‘Q’.,, o EN ,}
¢ ; J - ‘
.': . ' ‘ ‘ ‘ -
. g . - ‘ (
.o -3 ' 3
- Y oL, et ':""w“ a , .,
- \' 5} ) 0\ )
’ . 3 3 ‘it - > ' . ..
> . VR FRR
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[

— ‘H The term percent remov{l/is alsq known as efficfency.;
. - ki . .

2.

—
. A
— A,

v e \
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Percent Removal ©

& - 2

Example: A plant is 92% 'éffjl'cient. This meansthat the plant removes 92% .

Tof the pollutants. ? i S . |
One has to keep.imd the wc;r(d removal. ' ‘ . AR |
To célf:ulate 4 ,re.mova'l o\%‘has to know: . - ' 4 oy
;: a:, The amount removéd ' | N ! v
b. The amount stbarted‘wjth o - . R

The formula to use is: Influent .-‘Efﬁuent X 100" or In - Out x 100° - — "
- - - InfTuent - - TIn - L

Example! What is the % removal of solids if ithe influent concentration is
201 mg/1 and the effluent concentration is 35 mg/ . 3

Solution: . In - Out x 100

. ' . . .
201 - 35-x 100 . . o . .
BT - AR

.

166" = 0.826 o L
201 = T T

’

0.826:x 100 = 8.6 . - o .. .
-I_E)/terci e: - e e

1. What is the % removal of BOD if the fnfluent is 185 mg/

is 12 mg/1 Ans. 3

2. The hardness of raw water is 450 mg/1. After treatment the water had a
-« hardness of 110. mg/1. Nhaq percent of the hardness was' removed due to
» plant qgeration." , - ~ . "Ans. = L

3. @At i’ (the effic1ency"of. the pl:ant operation 1f', the influent susperid'ed,@
. solids s 165 mg/1-and the effluent suspended solids is 15 mg/1.
. "%;‘3: N ' . AnS. - * .

”

1 > - * , 3 v . 4

. L > g . R :
' . 201 - 35 = 166 the amount of solids removed due to plant- operation

-
3
B .
. .
.(\. . . LI 3 ., -
\ [N . LTI ’

1 and the’effluent

3
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4. The 1nf]uéﬁf"to a plant contains 28 mg/1 of ammgnia after passing through B
~ the primary treatment the ammonia concéntration is 14 mg/l. The final =
© effluent has a.concentration of 2 mg/1. ..° o
" Caleulate: - - CT e f~; ¥

~

e

\2+ Thgdz removal in the primary {reatment. )

b. The ;.réméval in the wholefpiant.

! .

-

i 3
. R - -
-
. =, .
N
.
e
ot .
. »
' '
- f . A
s
2
PN
°
s
.
Pl
>
.
s
~
" '
- * £
-
- - _ ° ’

, 1
.
.
[} [ 4
~
.
-
- o .
. ¢ 2
- A g
- -
- Rl
N e L 3
Iy
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-t
‘ ° < !
* i
» - ~ -
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- °
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’ it -
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Module No:

Module Title:

Basic Mathema%ics'

Apprbx.vTime:
. \\

Percent

Submodule Title:.

4 % hour

'EVAkU&TION

0bjectives:

The learner will de
4 out of 6 problems

1,” *400/700
™

a 15
i,

\
c.

—

57.14

5.344

influgnt is 18
8.889
11.1

14
a.

’ b"
111.1
88.89. -

c.

d.

L 3.
.15 mg/1.

'a.“\93.06
b. 7.936

' c.i 9.£Q6 )
d. 79.36 ,
A plant has an

a.’ 37455
b: 96.55
C.~ 34,55

%

d.. 9.655

What is the ¥ removal of settle

Calculate the % remo

of 3.8 mg/1. Calculate the % removal. .,

.

de
e

monstrate the ability to -determine correctly thé éhswegg fo~
'involviqg percent and percent efficiency (pq;cent‘remGVal).

N

i
reatmen

-

v, 3

t System.if the -

able solids in a primary t

m1/1000 m1 and effluent is 2 m1/1000 ml.

t

val of BOD if the influent is 189' mg/) and fhe'éffTuenf is

©

-
-

-

=

influent of 110 mg/1 of solids. The fo]henf has a congentration,

.
>

» 3




2
- -
$ - .
) .
.
A
Al
[
. .
.
, -t
-
¢
.
v X
aq
- *

.

6.

primary treatment the BOD is reduced to 150 mg/1.
treatment the BOD is discharged at 21 mg/] concentration.
efficiency of the p]ant.

L.
a
a. 86.00 . ) ’ =~
. . * ‘ i . . .
b. 90.37 - | g | .
.. 31.19 . / : '
- . } B 'o'_
d. 9.633 . . . ’ )
¢ k=]
*
o ./
* . -
(/
- * // T e ‘ o
' . AN . f
¢ i ) N - 4
_ ! Jem ’
! C ‘ ‘ \
| . . -
1 -
! .
'/ . ,‘ /. I'e \ . Y
“‘J R
- *
ES - £
' .
-
" ' . . .
E 3
- I Bl
\ ¢ - *
S el aieny)
A -
.o
N ) ‘3 3(‘ - Y N ,.»1’5@!\“;‘ : -
37 .
A e ¥ s - @
P

After secondary” -
Calculate the -3

'. v ) 3‘ s’ 7 J : , 3
S N 3
A %
- \ -3
4 * .‘ o ) ’ - .
e : ' Page 35. of _158
What is the percent remov T“of ammgny a 1f the 1nf1uent has a concentration
.of 62 mg/T and the effluent has a concentrat1on of 16 mg/1."
2. .74.19 | C ' S '

b, 2,580 S s ; -
c. 1.419 ’ — /7 o
d. 25.80 Lo > . S

\ re
The lnfluent of a-plant has. a-toncentration of 218 mg/? of BOD After

-
]
- A
~
-
-y
-
< "
- . -
a .
-t
] “4
Al
-
.o
.
‘ 5
- g
-~ w
) T
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. _ |Module Ho: ‘Topice oA ¢
. . : - . '
RN © - . 1 Evaluation ‘ B \
LS Instructor Notes: . R 2 —
~ ... .Jinstructor Notes: Instructor Outline:
= Y vt . - .
. . Handout 1. Give 6 evalution problems. .
# . . "'c - - . -
k 1o ; ‘ v
.- v g
- N AN % .
2. d . \ ‘
b . . - ’
- ‘-‘) 3. a 46 N
T , 4. b 3 : :
- o~ : K . R S
' 5, a - : ', v ’
€ . . - "l
L ) 6. b ‘ ’ - . . K A
;‘ L " .‘ ’ ' Y ) .0‘
. * s * v i
,“ . - ) . :
4 . N ; '~ —_ Q a . Tox
. , 7 4 . ) :
o .. “'Q‘ r \
" ] ‘ . " s - ) ":&’:"(" \
@4@, , ﬁ* " - ’ \ )’" . ; < M
Jm:} Ve t LR - 4 ' =
P 1 . i~
- ' ‘é‘ ; el ~ [} < - ’s )
» N 3 :g "' bl . ’ o T : - —_—
"l.‘ - - - ) > ) . ' -
- . 5 B 4 -
Lt ba's . g& N
; . rtr . K s g* '
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S - e, ey g =
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‘Moéhlye Ho: Module Title: S , s N
e "o Bdsic Mathematics : ; =
. -‘ " . / 4/“
' ) Submodulé Title: L . “
‘| Approk, Time: - | sStatistics ' ‘ . ) 3 ’
q - Topic: - - ‘ s
. ls hr. Arithmetic Mean . 4 . f I
Objecti ves: ] ' A 'y . )
The learner. will demofistrate the ability to determme the ar1thmet1c mean
(average) of a group of numbers., - . ) ,
I > ' ' . : ’ ‘ ;
Instructional Aids: ’ ' )
. . ! ) /7 'y o ¢ ; - !
Handout h ' - . ’
AV (overhead transparancy) - - : o .
, ' . 7 ¢ : ‘ : ’
={Instructional Approach: _ . <
"'Discussion \ . . , ) \
Demonstration S { ~ . i
L Exercise g ‘ I - -t
References: ) o '
Workbook, Basic Mathematics and wastewater. .Processing Calculations; N. v. Dept.
of Env. Conservation * “ ' , . .
Study Aid lJorkbook Mathematics” for Wastewater Treatment Plant Operators. .
- California Water Po]’luh on Gontrol Associatwn o ‘ .
C T Loy &
[2d - B3 . S
Class Assignments: - ' \ A
; ‘ ) ' ‘z
Given 4 -exercise problems ‘to be solved. - . W @\



L,

e

B

ey

.
2, o

sed . .
iy 3t .

HERR 4

PR TR .

P 4

<X,

PAE

0‘: - ~

2 rd
b\ . a

L.

" o Page - 38 of 158
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- Topic:

Arithmetié Mean _ . .

e

'

~ = —' - . 2 -
Instructor Notes: .- 3 Instructor Outline; ii . '
s o : "3
» \ . - - R
1.° Handout® . ‘ . 1. Dlspuss/denonstrate how one calculates the
o .. * arithmetic mean’of a group o{ numbers us1nq
- A VExp]@in a group of. .. the. formula 1 \ .
T numbers ) RS : <
L : A Arithmetic Mean = Sum of the group of nunbers
b. “Explain that arithmetic . " Number of- qroup
" mean is. the same as ‘
average . 2..+Give 4 exercise problens _
. : J- . ) ) 6"
. . . ? — '-.x‘ . \._'\ . . . . -
- % ~
: Y e
% - ] - - e
4 ) 3.
» .' 4. Y "?
" ,' ~N » :
g e . C .
® . w ! v ' \ . ’ . .
s \ d o AN
. . . ~ . [}
B} T - . . - FN '
. 3 ' -
* & ° % & v
| n‘ . ..: "
- . ¢ * ? N\
R . - - . B - .
o \ ) *
. L ° '
. y * Y . .
~ g ; \ .* ..’- - .
-‘ - . . - *
v . _'e - ~ - N ~ \
& 3, J -, - Py
B i -
% . - v i . - »r'
) . R -
. T b
.t o - » » ~ :1‘ . r . : . .
. ) ’ 4 Om ' . ’ g -
N N }‘ - \‘ ) - (
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¢ . N

Ari thmeti ¢ Mean

’The arithmetic mean is another name for averages To get the average -of a
group of humbers one has to add an _the numbers and di¥ide the i/by the _
rwmber of-the group.

, Examp'le: F’md tha arithmetm mean of 265, 251, 282 272

" The sum of the nunbers is 1070 .

«~Fhe number of the group is 4 o - .
‘Therefore: Arithmetic Mean = sum of group

' number of group

Lo . e _ S .
' = 1070 D L
o S - =.267.5 . “ﬁ _—
T S . )
Exercise : , ) | N \ : '. :
1. What is-the arithmetic mean of 9.8, 9.7, 9.6, 9.8, 9.95, 9.2
o I S Y | T
2. - 200, 245, 262, 281, 210, 145, 192, 183, 215
- ' ‘P * - . . ": e H \AnS. B N
[~ - v R ‘. . s / -
3. 2010, 2210, 2150, 2168, 2251 & 6
O o ' S Ansa_
1 a. 18. 20, 24 22, 21, 19/14 zo. 19, 18, 17,19
¥
‘ . ’ - Ans. -
‘—‘4;‘ * --
"I‘




oy,

:‘ | / \ . page 40 ¢ 158
Module No: - .Hodule Title: ; . i :
T ‘Basic Mathematics ) - : - i
Subnodule Title; N = ;
‘Approx: Time; I Statlstlcs : L.
-+ o i fopic: ] - T . PR
¢ %hro Median 4 ¢ - 7

¢ 14

Objectives: .
The learner will demonstrate the abilj
numbers .

- - »

| Av (overhead transparancy)
. & . . ¥ |

lnstructvonal Aids ¥ N
Handout

lnstructional Approach ) b /
Distussion g ;
Demonstration / N

_Exercise - ' N . TN

References. ¢ '

Workbook, Basic Matheﬂat1gs "and Wastewater, Processing‘Calcg1at}ons, N. Y. Dept.
of Env. Conservat1on . . v

Study Aid- WOrkbook, Mathematics for Wastewater Treatment Plant Operators,
California Water Po]Iut1on Contro] Association

- * !. . .‘ ', . .J . . ®
' Class Assignments: ) . :
. N

" Given 4 exercise prob“)ems to be so}lrgi ' -

‘..

g «_.g >

e - -
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fibdﬁq]e ‘"0 :' . o, Topic: . ' .
: * Wedian LT . ' ‘e
Instructor Notes: ., Instrﬁcthr Outline: L. .

- . ©

1. Handout

a -

T—

1. Discuss/demonstrate how one cdlculates the

median of a group of numbers. R
Definition of a médian is the middle number
of a group of numbers. If the group of

. numbers is made up -of an even numbers of-

terms’, than'the median is the arithmetic
mean of the. two middle numbers. - -

L)

2. Give 4 exercise problems.

I
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M".'vm - x ) S
edlan . -y ¢ .

The med1an of a group; of numbers is the middle’ humber of the grou

E; important step to take®is to.arrange- the numbers in increasing vaque

Then choose the middle number.
\

~

Exa;np]e: -Find th“e median of 140, 135, 138, 139, 145,

‘Solution: 135, 138,.139, 140, 145 . S

ihe'middle number ts 139 .

-

There is an exception to th1s process
. numbered than there is no proper med1an, but one can add the two midd]e
. numbers and .take the average of both.’

Example: F1nd the nedIdn of 148, 165 w158. 154,-144, 155

Solution: By arranging in 1ncreas1ng value theﬁgrouf&1s changed to
144, 148, 154, 155, 158, 165. S ‘

o, o

-

Not1ce that the med1an will fall betwean 154 and 155.
' ,Therefore,: 154+ 155=309 T o o ’
W0 :Z- 1545 '
‘.c *154.5 1is the med1an of the group of numbers

\

Find the median of? .

Exercmse : .

1, 138, 145, 129, 248, 195, 200, 135 - 1. Ans._®
2. 158, 156,-178; 184, 222, 214, 195,185~ 2.7 Ans._
3. 201, 212, 200, 232, 227, 199, 251 3. .Ams. J
4, 1?. 20, 24.'14; 19, _13. 21, 2?_’ 17: 15 4.' Ans.,_ .
tie o
. ( M ;

2N ?~‘ R T .

~'1f the group of numbers count gven
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Module No: Module Title:

J#
R

Baéic.MathemaEics'
Submodule Title:
Statisties %

_Approx.:ﬁime:

H

1 shoun- | EVALUATION .

! ~

“Objectives: - - D . .
The léarner will demonstrate the abf]%t& ;o.deterﬁine correctly the answers to
4 out"of 5 problems related to: ' :

1. -ArithnetTe¢ Meaﬁ R | . r . ',-;k
2. Median <L |
1.” Find the arithmetic\mean to 50, 38, 32, 45, 55, 62, 48, 31 .
. Ta. R ' ) . o .
b. 45.1. ° . ‘

‘e, 48

d. :31

i

2. Find the median to. 38, 45, 55, 62, 31, 32, 68, 42,39
Joa 4.5 L . wg&?;l
b, 3l '
t. 45.1

\d. 42 \

y.2 Eind the ariéﬁmetic Tgan to 2200, 2061, 2145, 21823 ggzlf 2089, é074
. -2110.3 ° °
b, _.208‘1.5,
2089-

J-
AN
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- —_— R ‘ " " " ” .
4. . Find the median of-2.9, 4.8, 4.9, 5.3, 6.6, 5.4, 6.2, 2.6

"“ — C.

~ . d. 60.0

3 .a:jo‘ 4’.9
b. ‘5.3

5.1

d. 4.7
a. 47.4
b, 63.5
¢c. 60.7

Y
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5. _Find the_arithmetic mean to 60, 62, 60, 60, 60, 58, 51., 62, 63.5  -.°
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) Nodule Ho: ] Topic: i '
. Evaluation
Instructor Notes:. Jnstructor Outline:
ot Al ; e .
_ .2 N A h‘ i ':.4'
1. Handout , 1. Give 5*-eva1uati?n‘ problems.
. . . . A t]
; Apewers S 3 -
A4 . ', . . Y .
1. b " . ’ , l R »
2. d‘ ’. - \ . .~ N "
_ 3. a g :
» ) . . . _ Gl [ "o .
4, ¢ ‘ ) o ' ’ .
. . ’ ~ - ! 6‘ s
5. ¢ ' .
< e, ) i
— [} ~ *
. \ » Pl ’ N . ’ ’ . “\
¢ *, & . } :
2 - ]
- J - - )
. - s ! .
N IR . - - (.
$ . i*i -
./ . °
> . 2 h . . -
. \
P ¢ ' - ' :
N ] V4
- N . ) v,
- . . - ¢ 4',54 - a
L g [ . o
N 1,1 I .‘ i .
. . .
“ . -~ » X ~ -
-. ' ? - )
’. . *‘« »v‘_ R
.y ~ 4 : :‘
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' Module Ho: | Hodule Title:. - .o v
- L . " Basic Mathematics S -
“‘" S S . . IR VY . - i . :-1: . -
PRI B T Submodulé Title: - -
\"x _ | Approx. Time: | Powers and Roots
Sl , . Topic:
. 1 hour . , "Powe,rs
Objectives: - B S o T
‘The learner wﬁk-demon\irai:e thg ab%‘]i‘t to calculate: ‘ ‘( o
1. The square of a number . ’ i
- ‘}2. The cube of a number
3. The Nth power of a number , *
) [ , , - s
o Instructional Aiés: ' L . , LT {«%'m,' .
i Handoit - B . o “ . ¢
. AV (everhead transpar%c\x) . , :
Calculator™ o ‘ . .
] ] hd . ) ¢ . ‘&'r ¥ . &
R -{Instructional Approach: . . .
. “IDiscussion . )
. “ |Pemonstration 3
Exercise
<1 . 5
e ggie“rences. L ' T . - -
) Workbook, Basic Vatf‘l‘ema\wcs and Wastewater, Processmg Ca}culat*lons N Y. LR
St Dept. of Env: Conservat,o,n : ) . :
‘ . - Co Study Aid workbook Mathematics for Wastewater Treatment P]ant Ope(at;ors.
|california Water Pollution Control Assoc1ation . ; ’ -
% ' . + . * ‘ . ‘ N R c- . .
JdClass Assignments: - ,“» B T A P o * N
..~ . “ll. Read handout - IR : ' o
‘b Given. 10.exercise problems to be so'lved .

. . .A - -
.- : ’ . b - .o 3
i . - / . 14 . ¥ U
« * - . a . “ . - .
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Hodule-io: Topic: C e L ' .
L = v
' ) Powers o
Instructor liotes: Instructor Outline: - o Y
.. . o " < ":.
1. Handout 1. Discuss/demonstrate how.one calculates-the
‘ square of a number Using the formuld: —
a. N beiﬁg the number (N2 =NxN ) i
b. Emphasis that if the- 2. Discuss/demonstrﬁte how oné®calculates
. number has a unit value the cube of a number using the formula:
. (ft., inches etc.) , g ‘ w .
'+ . than that unit value (N)3 =N xNxN .o
has to be 'squared or ' ’ AN v -
cubed also. - 3. Discuss/demonstrate how qne calculates
. ’ the Nth power of 3 number usina the
c. Emphasis that the unit formula: ) :
~ vallues of numbers have N
to be of the same unit. (N) = N xNxN=---XN
: _ 1 -2 3--==Nth ~
_Remember one cannot A -
multiply different unit 4, Give 10 exercise problems. . * -
values.. Ex. ft. Xem. e - .
inches.. T :
- T 7.
\ . .
\ : - "
) ’ -
. . LN
. . .
- . - .
- " ~ ~ e .
'\‘i. 3 - - b
SN, A S,
- » 'i"
- ’ L]
»~ ‘ " ) ! i ¢
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-

L4 -

-Powers . ‘ - < ) -

P

Powers is a mathematical terminology used to indi cate the product of'the
multwhcat]on of a number by the same nunber. : *

Exdfiple * . : - o S
) __'EE__ \ y . o L
. "2 x2=4 T ' ’ ) .
4 is the power ) - ” . : L T
' gTermmo]ogy used in calcu]fﬁn,g for powers are ' o
a. -Base = The nuwber ’ _ . : .
b. .Exponént = Number of times the number is. multiplied
e R .o L . .
c. Power =.The product of multiplication - '
xamgle -
(3)2 o{‘"‘32 ~imeans three to_the second power or 3 X, 3 9.~ ..
Nhere e T S -, o .o -
.b; . - . . ; . % , s . "\{:. ] . .' .
1 a. 31stbebase7,. L LI .
IR ': . ’ . ® . C i . S
b. 2 i$§ the exp‘one nt® %, 0 ° ~ .
’ 3 %: < ,“'&_‘s roe S . 7 .
c. 95 the power ~ . 4 .o . .'% S

. >
N e (‘@ ‘01

The mos't common use of pdfvi‘ers is a square. * This is when g -numbe
mu1t1p11ed by the same nuni:er.Q The symboT $suaﬂy 'is (N
* [ ;I‘ o ©

‘Bmgle . LT T
What is the Square’of 5 I ST, o
1 sotution \ R . :;d s; k d"\ 3 "
(5)2 5 x 5 25 f L ‘i* R .
 Exercise o o ST ' c :
l-calculate o T ~-‘ .
/“ 1. (16 ft.)? o S Anst
2. (102 in. 2 T z'_\Z.';Ans.';: .
(1 mite)? B ' 3. A, .
4. (20 "Ete?‘s)z ‘ 50 . .t 8, =Ans.—————"—¥-—'~
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S -~

Cube
This is_when 3 number is mulfﬂ)lied by th
usually = (N) .

-,

'Ex-amgl'é"’w . | M
. .. . *
What is the c@e of 6

S‘o"lution\ ’ : S
©3=6x6x6=216_ - .
Exercise S _ - -
galcu’late_ ' Com - -
Lo f)d : Ans.
2. (51 inches)3 —— ~ 2. Ans.
3. (20 meters)’ C "L A s,
s eya)d & Ans.

Example

Calculate .

; _4 _tAo”the 5th power whi;h is 3lso written (4)5
Solution , = ‘ . ’
(A5 =axax8%4x4=1020 '
Exérc.ise . R . v M \
Cal¢iilate ~ — ' A

N ST E1) L S ' 1.

- .

Y

\
Ans. ©

Ny

ey

-~
same number twice.” The $ymbol =~
- ‘ . " ‘)‘(\."4_*" .
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Module Ho: - | Module Title:
4 Basic Mathematics . s e
’ « - > -
* { Submodule Title:
e - s . Powers and Roots B
, Approx. Time: . -
- - .} Topic: . T ‘ f
- 1 hour #"| Roots ~ e : oo , o
A ObJectives. . . J
'\ The learner will demonstrate the ability to calculate the: ' .,
. 1. Square root of a number Lt ' o
2. Cube root of a number n . : - L
. ’ .". - R < ) .
e msteuqtiﬁnal Aids: '_ - % ) o .
=~ . |'Handout - . ' R E S
- | AV (overheag-+ ransparan’cy) o '
- - ] Calculator ' . - . , P
% . ‘" . —
>+ [instructional¥Approach: \’f
s Discussion o . . .
-« { Demonstrdtion - ' - '
Exercise. ) - .- T .. ,
. References. ' ' ‘ s \
) WOrkbook Bas1c‘ﬂan£;at1cs and wasteWater, Processing Ca]cu]atwKS-/N Y.
. Dept. of Env. Conservdtion
o ‘ — / . a
Study Aid Workbook, Mathematics for: wastewater Treatment P]ant Operators,
Cahfornia Water Po]lutlon Control Assoc1at1on '
Class Assignments: ‘ . ) BN
~ {1, Read handout o A
‘ . |2+ Given 10 exercise problems. to- be solved
‘ Q ) . o ; ———
.ERIC : . | 903
S - 'l;:“' - F i : < . . y -
T ~ " Co 4 r



- < ’ 13 - .
- ) \\ ~
L TN ' ’ / -
" . Page QL_SI_ of _158
» = | Module o+ Topic: ‘ - .
R Roots o _
g Instructor lietes: " 4instructor Outlinq:' T
e 1. Handout_ 1. Discuss/demonstrate how one, calculates
: ¢ ' the square root of a number using the’
. . pocket calculator or mathemati cs1 tables.
. f 2. Di ss/demonstrate how ope-calculates
‘L N th® cube root of a number using a pocket
) calculator or a mathematical table.”
- BN ) 3~ Give 10 exercise problems. )
&' . ) ) - . 'M\ A
RN . |
g . _ T + -“_w'{jr N
¢ ; .
. . . — g .
- - ‘ - o
» ’ : N . .
. S ¥
—-— . ' * - \l
. > V%ﬁ
S el e . ‘
. y“' : " Cy - - . .
P Y S
- ~ & - . _ -
- " . ;. . » ‘ A -
P -
. >
. ! — - A ’
. - ’:L :
: ‘P | ] /\ . . ': .
) - \) «
T~ ’
v .
e
3 --t.
. ® .
-« .2 "‘ﬂ i . . Y )
. X ) . / k
o B N <
: ) ) ] % J‘ "~
‘ 53 M ‘!::‘ ‘ T e v .
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T ’ \\ ) Y . . . A
Roots - '- - o - B
A root of a nurber is one of the equal~ factors wh1ch wHen mu1t1phed C
together, g1 ve the number. - X .

Y = .
The most cormon "root" prob]em one encounters is: )

a. §quare root - Symbol ¥~ ,
.b.” Cube root - Syn\bol”* 3\/ ' g vt
A .Since the use ‘of .pocket calculators is qu1te extensive and that most udits -

‘haVe »square root key.

One has only to key in the nunber and then ‘key -~ i
the ,$quare root key. -

- - . P r -

a \/ key the easfest a]temati\/e‘is to:

““Approximate thg square of a number that is close to the actua1 value .
. you are seeking. - . ) o2

E,\amp'le. What is the kﬁuare reot of 38 = V 38— v -

I. The-calculator not having

S Tryeas T -

. One &n;\;;—'tha('; T ‘-—«»
a. Mu]t1p]y1ng 6 x 6 36 L Lt

P by Mu]tlplymg 7% 7 49 -~ ,:' B N .
) PR .
Since one is seek1ng the v 38 than the“’nunber is close t§6 N

I one mu'lt'cphes 6 2 x 6. 2 the product is 38.44.

Close but not quite, but’ one shou]d see that the- number be'mg sought '
is between 6.1-and 6.2. .

.
- & .. .
! ¢ 2

'Tr‘y615"\._ ‘ ’ - ) ’ ~‘I . x
“615x615=378225 . ' K

)

6.16 x 6.16 = 37,9456 . - R
Try6165 B S ; Co- ,
! i E
6.165 x 6.165 =,38:007285 C e

»

REMEMBER -that the calculator can do your work (mult1p]1cat1on) much

%+ ~ quicker than you. So4 start with an educated guess -and work -your way_
towards that numbér you are seeking : . B
- - ) . . N e ». . . ’ - A
. ry 54 , - : -

. - ‘. i . ,
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.
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-
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'Exercise- ' RN ‘ .-

5. 3pTmOOD = .

Exercise- © - oo

"1,> ¢ 354 =
2, V16 =

ovEEs L
4. v—zﬁs—sg'._.'ﬁ««! e - -.I
5. WLOO0 = i
B.

»

the number being 5%3 times.

" Example: The cube root, of 2/ 27 is 3

©3x"3x3=27

- - v -

- Yem - "
é. %/ 5= 7
. 3.- ’.[ 189553 1 ' ‘.

&, j%/‘izsoog 2

2 s
.

|
\ }- .\{ ‘ - : ‘
- { [ . .:, N
2 1" ~D , o
t

Afs. ¢

Ans. °

Ans.
Ans.

Ans.

4

PRV s

".Cube Root - To calculate the cube root of a nugber fo]]ow the same’
principle applied in square.root but this time one has to mu]t1p1y

Ans. ;
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o s

A

, Lo
“a.

. b-

“d.

A Y
_c.

»
.
R}

1. ' The square root of 15625 is

225 . -

. 7812.5° A o S

5208.3
125

2. The cube root of 1953125 is . .

9
]

The learner will demonstrate the ability to ca]cu]ate correct]y the answers to R
4 oit of 5 problems' related to powers and roots of numbers., ™

2

N .
v [ &j
‘ Page 54 of 158 |
" Module No: "Module Title: B
Basic Mathematics RN N LT
. Submodule Title: P o
Approx. Time: . Powers: and -Roots : ' ' Vo
. EVALUATION ” B
% hour _ ' " - By ]
Obgjectives: ' : -

ool

e
£ DI B e s A S
\ .

4
o deewseas L | -
. 3 The fo.rmula of i:he vo-l‘ume c;f *a cube 'is. (‘!.33. If L 25 ft. whet is the vo]ume.".
' a. 15625 cubicl feet . - , ( .
f b. 75 cubic feit L @ 5 ;\ o Co
e, 1953125 cubﬁc,feet o E N
. ‘.. 625 cubic feet r : o . : o . 7'
4-.5 A 'fo'timu]a 1s_A§= 3.14 x R2: If R is"S(; ft. calcy]ate for A - .
a, 34 $q. ft.é C S ) '
. -b.. 7850 sq. ff. I '
;fc."157 5q. ft§ } ;f | L
j.d. 22.2 sq. fé L o X
o 56 . r
- i T - A /v .




.
>

.

of 158

55

Page

B - o M - 3 Coamac gy ” S
EL A panw o e . o
o - = PR . e u - . N o v
4 oo - - - o
* - It * el S e e ~
vv F .
7 - \
. A} [V .y R
. . - - . -
s . N - -
’ “
.
. .
- \ -
- L
. .
- * « o, . P .
- ’ - Al . -
s . R
¢ . - - - - 3 v . - - . . -
* R Sttt R i s g i wmr o e v B, aem e - - Rt e - P
= — N o s e e . - N
. rd 7 R B T . .
. . . '
- - ~ % s N . -
N
> + .
L= -
i « 4 <
. . e .
L -
. r &
g -
£
. o
» .
2 ’
. o ' - ¢
‘»
. X - ~ -~ P
* - , e B SEEE 2 il " e W «q,n)z..,) kvﬂx.., el fﬂf.éll‘u - e
¥ » N \
.
- ¢
- - ~ ~ )
5 M : - . .
- FEEA) L4 N . SN
K -
~ -~ ‘x H
- . R Y
. . L T Ve
b * hd ~ rs
'
5 -
. . & .
. . - >
-
- - = .
.
. . -
v ) » - R S . ; . .
. ~ - - ~
-~ ' » Ky B s Gy AE TN A Atre kn et AN e,
. < - .
Yo . =y B ot
o ok N .
- ° N :
Q & ‘o - 4 .
38 . :
’ L
Q ~ L4 -
A rs
¥ [+}) ° *
4 L4 7
w wn ’ IS -
N . A -
. [4 X} 4 %
(Y] o w o 14 .
" ” . - - “ - e e i m e e e el ° 2 L2
- N e s pates e po— — .
< 4] 2-/ » —y r‘fl?l%“axls\v’(aﬂ{ LS
L -
. ¢
o4 . . .
£ * . . . /
&£ ®©® .o O o . .
v » .
. .
[7e] ’ * I
. L
-; 4‘ A
“ .
v ‘ .
l. - * - ~
. .
n F 2N . .
~ e . o~ o~ - -
. ” fr oen e e - - . R
.
- .
. - LY . .
s o [3 N :
‘ OB8
s v ° Kl Io)):
, M 4 . v . H’
H
A 5 - ] :
L) . L . . E L] Ev.
d - sl >, 7~ ]



RS

N . o
* ]

- ¥
. .

. €

. . Page' 56  of "158.

‘Module No:-
‘ .o EVALUATION

Instnuétor Notes:

~Instructor Outline:
) L )

1 1.- Handout

¥

Answers_

1. d ‘
2. a

e —
- ‘

a"

3. a
4. b
5. b

. d

1. Give 10'eva]uat$§n§pfob1éms
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Module No:

bodule Title: -
Basic_Mathematics

Approx.'Time;')

—
o

Submodule Title:

Solving for one unknown

P

Y

i 5

using the addit1on and/or subtraction principles.

) Topic' ’
1 hr. Simple Tinear equatlon using addition and subtraction |
S principles - T _ )
0bJect1Ves' The learner will SOIVe for the unknown in a simple llnear enuat1on

b

\.D

\

Collegé Arithietic, 2nd Ed1t1on. WL

kboéﬂjL&asic Mathematics and Npsteﬁat
. of ﬁnv. Conservation

i

3
;
PR

{

o P
Lo

-~

1

1o

g

=

37

Lgyton. W11ev & Sons~

H

| é_m B

H-
N ¥ N 3 ¢ \;1")
g ’ , i
! .
¢ ¢ . i' Y 4 .
Instructional Aids. $ e T .
l Al
" Handout o y ’ b
i : )t
i ; o
. ) " \ !
"l - 1 .
[ N o
; . . i Ty
kinstructional Approach: ;i i i '
. Discussion - & ‘ DU i
L Demonstration | - A } TS '
L, Exercises . ' ; -1 o
) 2 Ty, ° . 2" i
' H \ ?)ﬂ ; » g'J_A
Referencmy' PN 3 -“z } -
: k

r Processing Calculations, ! N Y

A

F Class Assignnpnts. ,
- Given 10 szmple Yinear equat1ons to be solved using the addition principle.

)

i'

e

e

LY

.

,,Given 10 sjmple liflear’ equat1ons,to be sélved using the subtragtion prlnc1p!f
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o~ 3 - r - - ;
Module:-No: opic:. ' |
: . ) imple linear equation using addition and subtracthon ;
principles - 1
. " |lnstryctor Notes: Instéuctor Outline:, 5-
3 : .' - Y " .’\.‘ - .
- Handout . 1. .Discuss/demenstrate how one solves for an
IS unknown in a simple linear equatmn using
| ‘ g the add1t1on pr1nc1p1e.
—t - ;4—"—""‘”“ -
P g | a. G1ve 10 exerc1se prob]ems ‘
A\ —_ -
, AHandout 2. D1scuss/demonstrate how onhe solves for an °
ki
N
e ) ! .- unknown in a simple hnear equatmn using
! the subtractwn\}pmncm]e.
‘ o . a. Give 10 exercise probldms - / y
- 1)
e 1 < . g
U - = \ : j .
- - Y * - ¥ ° ° - . FT
,._........_ﬁ_'v... i 5 - 1. .
: 4 s 1
/ as, ‘i - - \
2, . PR g
.~ f: o . “ i) (o g , N Y
e : S i
‘- 1 ; T ‘
i to- - - “ % 33 §
. | oo F yoo
- N 3 " }
e a1 ] , - | b ] ;
- i, - 4 _ ; i N 5
- 3 R b § .
* i‘ ;77: /A o ¥ e ’. L i [ -
! § i 3 )
— . . o {
=i, . | ;«#A_,_ — — % . } L + j
i %ﬂ ) 5 s - )
- ‘3 ‘ % . 3 .« -4
— Y : - \\ 'S A
. b ;i ¢ -
- i,)? ' , 4 . L . v _,,\ (9
r“,»:' -~ i '} * ;1 3 ’
o -1 60 - )
; :. . ;@y ' h ’ * -'.-
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SOLVING FOR ONE UNKNQWN (SIMF;ILE LINEAR EQUATIONS) .

In so]ving for an unknown number, the fundamental operations of‘addttion,,

subtraction, multiplication, and .division wi]] be used SN
L 3

In mathematwcs one has to remember that: .

+ - Roemn

7410 = 25

X+ 10 = 25

1 X + 10 = 125

1. Addition is the QPPos1te of subtraction.
2. Mu1t1p11cat1on is the opposite of division.

Addition . 7 _ ) . . '
What number is added to 10°to equal 25. This statement can be written a§§

In' Algebra rather than use the‘symbol “? the symbol x is used so:
Let us look again at the problem -
¥ . A .

Th%refore x =15 .
Ve e ,l N

Sincg this examp]e is a simple one, one shou]d be able to see the prob]e
changes from: e : .

< R

e 25 - 10
x§= 15 ’ . . 3

A N

. B
B . ¢
N
lahinan TR Kakon ,.: st y
o T e B e B

N

5 .
T%ree actions verd done: . )

ey

1i The sign (*) and number (10) were mOVed to the other side of the equ
5 stgn (=). ’ . \ )
vé% The posit1ve sign (+) 1s changed to the oppos%te sign (negattve ) (-s

3 The mathenattcal computation is done (subtract 10 ‘from 25). L

Since oné is so1v1;; for an unknown, the symbol for the Lﬁlnown nurbhr do

" npt have-tobe x it could be y or A or C pr V orQ. S
J%st remefiber the equat1on (fonnu]a) would have oh]y one - unknown .
. . . P

* 4

~ S - ;

61 ;o LA

-
¥
" 4
z
E-d
[T NRUY N

3

Y
LG TNEVVO Y - TR Y FUY SNSRI DY
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. - ] : 5
'.’J} A . N . 1 1 “
Solve for the unkncwn: : ) / ‘
) 1. x+13=17 : Ans.'x =
. | N ‘ |
2. X+ 9 = 15 . . = ®
i : . e o e B
g 3. A+6="21" =
4., C+ 118 = 366 Y
. 5. Q+ 71 =741 . Q-= [
* : ) : .. -
6. V+16.75 = 24.65 e N V=
7. R+ 16 =72 | .
* 8. P+61=75 P=~ - \
T 9. Q+ 10 =17 Q= '
J, 3 ey . j Y
C ) 0. Q+ 10 =27 z. Q= ]
-y . : . T
o Subtractiom " ) . ‘ ° .
F *
i What number can 2 be subtracted from to get 25. This statement can be
% written x - 5 .
: 5}. N
. = - The answer 1s{ 30 . ) )
;o . Again remcmb r: that x is on]y a symbol indicating the unknown number. The
3 ; symbol cou]d b,es anything identifying the unknown number.
I vl Thg,sign ( ) and the nuber 5 were moved to the other sile of the equal
! | - sign TR ) .- v -~
v - i
‘3 _ ‘ 2.- The nega{we’ sign (- ) is changed to the oppos1te s1gn (pos1t1ve) (+).
% . i Y The "‘math rdatm cal ¢ utatwn is done (add 5 to 35) .
g . T . S .
] . - Then so: _x {5 =25 ) '
‘} . Y- ' SO ER - !
R ) X §i25 % 5 *
§ v e 5_{"4 4 .l :—
9{ = X '?; 1 4 N
? ! e " 29” -
H i . ERF N :'\:L N L Y .
Pooay L o B ,/.' -
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12

1
6
X - 60 = 40

X - 25 - 30
R- 19

x - 14 = 28«
x=-5=15
Q- 34

P - 48

x'c 49 =.851

v

“Solve for the unkmown
y - 24'= 116
‘W - 43 = 473

4 ° '
Y - [ - . o_ . - . A < : T~ v
2 - N M T D YO N O O O E ’ N
f . - [ 3 \ I3
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[Modute No: " T wiodute Titte: . - S R
LT Basic Mathsmatics Lo . _ - j
1% > " \“. - ——— - -
- i fubmodule Title: _ . , & S
‘ ‘ Solving for dne unk N *
| Approx. Tige: 0 V1ng or ne unknown PR L RS
1 hr.. <l Topic: S1mp1e linear equation qélng mu1t1p11cat10n and
.2 T division principles, e

Objectives: The learner w11T soEve for the unknowrt in a“simple 11near eauation f

1)
~

L3

using the addition and/or mu]t1p11cat1on princ1p1es.

t .
b N
xb g.l ~.* . )
L] - 3\’ »
\ oy . -
<~ )%\‘ 4
s B 13 3 ) ) N I‘)L
- . v i . -~ 1
Instructional Aids: . B ’ H - ;
» — " y
Handout 7 o ‘ '
£ i
IS ! 5o
‘ - ] H i .
- ‘ \:j ; . ] ) °
lnstruct1onal App?oach pof 5 ‘ .
’ > < -
. : 1/ s, % 3 ) . ) o
D1scu551on - - Che i\?5 ] . R Lo |
. N g L] . ‘ .
' . ' j ) ; - .
P e " J0 ! | S
- . : o -+ = - - ~
References. .t z . ;‘ e ' - '}
WOrkbook Basic Mathematics and Wu tewatér PrbcesS1ng C&Tculgtlons. N. Y Deét
of Env. Conservat1on L - . o
Cb?lqge Arithmetic;.Znﬂ Edifign, Wi 1. Layton, Niley & Sons :’
Cox . _ X .
. ‘ 1., . £ :
Class Assignments: R : : \ ?

Given 10 1mp1e linear ehuat;ons to be so]ved us1ng the mu1t1p11catlon pr1nc1p1r
E L

G1ven 10 simple linear equations‘gf be solved u51ng the div1s1on princ1p1e.\y.'

° : T 2:
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‘[Module Ho: Jopig: -
» ‘ . Simple linear equation using mu1t1p11catwon and
= division principles
| Instructor Notes: ~ , - Instructor Outline: : -
Handout o | 1. Discuss/demonstrate how one solves for an-
' -} unknown in a simple linear equation using
1 . b7 the multiplication prinEiple. -
. " e 1 a.” Give 10 exercise problems -
\V;'Handout 2. D1scuss/demonstrate how one sn}ves for an
unkriowh in a simple linear equation usinq .
. - . ‘the diyision principle. g
12 a. Give 10 exercise problems.
¥ 1
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Mu]tip'lication . “
-
what”number is mu'lt'iphed by 2 to get 10. { S
Xx2=10 * _ Ans. 5 '
: e i~ ~ . o
Three actions.were done:
1. The mu1t1p11cation sign (x)’ and the mmber 2 is moved to the other. sidé of
the equal sign (r) ‘ ”'*!« . .
2. The mu]tiphcatxon sign (x) is ¢hanged to tbe oppoé':te sxgn dzvision (2 )
3. The mathematical computatwn is done (d1 vide 10 by 2). .
The equation. . - . . _
Xx2=10 : .
Py . . ; H
{Becomes - R B
ix =10 % 2 ' ' .
o 3 N
Answer x = § _ ' -
N . ' - )
;Solve for the unknogn: . X
i - o ”
f:{o XOX 6 =&472. 4 - '4 AnS. x 'i 3
51 R . - ; .
12 pxwg=40 . - ' p= ! .
{4 ’ : C i ;
6%?.Rx5‘=35 - = ]
} A S x15=75, . . . - -S= . S
N 4 ‘ . ) 3 f )
% ;5 'Q x 35 =140 - 1 Q= ] ik
115 vx28='s SN = < y
| }s x28='86 ) Y IS
1 7.7 % x 11 =121 o, X= o P
?ia.ans-sas O IR R
;{39’.Wx400=800 - W= . = >
4 ) ~ o k C
5-10. Xx8=32" = ; L
i 5 ’ . - :, :'. f] i
i - : -
' 39 .. ) : 1.
{1 ¢ 66 3 - : ’
; >, . ’ ; z
. ) ) il
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- Division . -
. - . . , R
. ~{ What. n‘gnber "Ts_divi ded by 4 to get 12. This statement can be written: <.
o ekt a2 mns. 3% : |
E Th e actions werg done syt T
. %‘?«. \m 4 "
“@fﬁ@_h 1> The divisionesign ( ) anthhe number, 4 were méved to ‘the other side of the
R 4 equa1 sign (=), . ¥ e y
1’ M ’ A Lo 8 %
NI I 2 The chvision sign ( ) was changed fo the opp051te sign (x)
< : }3 The mathematicah computa'm on-is done (mu1t1p1y 12 by 4) £
. .| The equati on . a . ' N " .
¢ X 5 4=12" - & i N LI *
Wi - e “ '! ! i p
) Bec/om‘es — . ‘3
o x=12x4"° ST o Ans .»48 . '
3 m——F* 7 RS ; . - % - o S
-Solve for the unknown . -~
’i -, ¢ . ) i *-- - *
. e ’ ”1- Xt 5= ‘25 . ‘Ans. X = : J'
s 2. .P:6=112 ~ * P=. i '
b 3owz9=ti0 oo T W= 1 -
- o . ‘ Q
i 4 Q0+ .~ Q= . o .-
b r ) " - :
: 5. Qs d15°33 Qe ] ,
f . J . N ° - ¢
. 6. X3 23100 I X= T
A 7. Y432 1 S | _ Y
K ) R i H N . oee }- Y 3 4 Q
8. Mz 30.% 120 : : = . ‘
f 5 * ' - . ;- 1
f 9. R:65F260° R= | ;
! 10. S+ 4.5=9, o S S=, Ty R {
2 . ‘ ! ’ ’ Ty - )
S . - ) ;
i © _ i e I .g ¢ o3
. { —‘ o . - i
RO e
67 l ¥ 3
i ’ % Uy v .
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Module No: Module Title: ] .
Basic Mathematics
‘ -+ | submodule-Title:. <
~ Solvind for one unknown ' .
Approx.” Tige: -
‘ ‘ R — Top*l “ySimple linear equation using add1t1on, subtractmn
1k 1p'hcat1on and d1v1§1on pr1nc1p1es. o
r. -

10bjectives:

SO

A —in L3

.
' ‘

-

£

-

-ysmg addition, subtraction, .mu'ltlp'lic,atwn and/or dﬂnsmn principles.

\

The learner will solve for the unknown in a sinple 'hnear equat1on (a formu'la)

v

L 4

; ~
il'n'structional Aids: : ) )
.| Handout , ) . ’ .
‘ f, . ) . 1 \-
1 a . J
4 PR Y * ' ‘ v
ih‘g‘s uctional ‘Approach: ) i : k
rDis¢ussion A . , : : C e 3' ' N
Demonstratwn ‘ .
Exercises -~ °, . ; . 3 ®
3 - ‘.rﬁv, ‘Q , Lo ) ‘ " !

) :References. 3 ‘ 1. y l r -
3NOFkb“an Basu: Mathematics ar?d Wastewater Processmg Ca]cu'lam})ns, N. Y. Depnt.
fof Env. Conservation =  ~ L. .

8
' {r Col{eAge\A;ithmehc, 2nd Ed1t1on. W. 1. 'L'ayton,‘Wi'lex & Sons ’? f ot
- ) H
( . L . ‘. . . ‘W ‘ 2 { . -

. «} L , ¢ T :4/‘ P.u } ' ‘« bh t
HCrass. Assi'gnmentr - ‘. . . v

. § Given 4 simple 1ihear -equdtions to be, so/L!ve_d using the additi¢n, s}t’btractid‘n. . ]

mu‘lt‘iplicatiom and d1vas1on prmcap'les. a el

. » A Q. B ) ; a "“
Yy , . . . & .
RPN 68" - T L-qe
.\ . y . ¢ fh’ iv\ ; -
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Module Hos - Topic .. ,
. g e T Simple linear equation using addition, subtraction
. ’ Ry multiplication and division principlesi.’. )
©« |lnstrdctor Hotes: , .{ Instructor Outline: s .
4 . ’ ” ) 1 ) d - y
- - )y
4 : v - . *
N Handout . 1. Discuss/demonstrate hoy one solves for an
¢ \ - o . ’ .t .
’ P unknown in a simple linear equation
- \ " (a formula) usifg .addition, subtraction, .
. * \. \ « * - - -
’ . A multiplication and/or division princ{ip]es.
. -~ Nae . . , . - ' .
- 1 a. Give 4 exercise problems. - X
- - ¢’ K . v -
4 - % ‘ -y .
& o ] .
R A . 3
. » » h
: 2
. %, ',\ A
R \ l : .
- . ' by * . .. .
- - e 1 ) a ¢
e - . L4 ‘e . ~ .
(o . \ .t
R ) » IS ¢ . :
o , 5 e .
- \J » N * ? s .;‘ i -
P -~ -
. . e
- . N | %
o ) . . \ . . ’L . - voe . e
" ] 15 .4(? ) — . )~ 4 ‘ . " > ) ) , ,
d £
g . ' , ’
.~ 4 . '
e } -
. -— + J . ~N
- .. v
- ’ /
T . \
, ‘ .
- —— PR * . iR S
- . L [ _
; . . ,
~ . - ° . 69 .
'Y .
N .
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th

-

1.the vdlues.of the other Tetters are given, write down the formula, Substitute

- 1. In the formula A =T x D, find th

- Solution

| answer was obtained by

T~

<
0

FORM"S ;‘-:’ y 8 I . 3 .
A formula, is an equation in whith the letters refer to_definite quantities.
To find the value of any letter (also known as the unknown) in a formula when'

the values that are given ‘for the letters, and carry out the necessary -
operationst (addition, subtraction, multiplication and/or division.
- > .

.~

Example 1

e va'l‘l:n_a of A-when frf- 5.14 Aand D=5

-~

Solution

A'=Tr’x D
.

A=3.1x5
A=15.7

"“

4
In the f();mula,A = LW,.ﬁ‘n'd the value of L

Examp]

when A= 60 and.v‘l = 6‘

N

A=1ld

T 3

60 = L x 6 .

‘Now what number is multiplied by 6 to give an answer of 60. Ans% 10. The
. ' , . : U

A

1. The rﬁulti‘p]icatﬁon sign ('x) and th‘e(\numb,er 6 maved-to the other Side of'
the equal sign (=). ‘ v : w

2 The 'mult;p'licatigm'sign (x) changed to the .o'ppos{te sign,-divisicn().
3.. The méfhemaf%calfébmputation is.done:‘ (nyide 60 by 6). R
- .The equation n ) / |

A=W S . .
('B~ecome5' . . i .

60=1%x6 ' V oy

Whi ch becomes. * e / ' .

60 £ 6 = L. 2 | ‘ o
, ; - ) e

&




Page 69 of 158

- Therefore

Is the same
L=10

Examgle ;g

Solut1on

0=1 7%
. 10=L'°

In the fonnaﬂa V

V= 1/3 LuH
V=1/3x15x 10'x 6
V=1x15x10x6

13
1® » .

as

- ~

- '5‘3‘:.;3 i,« * . ' T '1 L ‘
1/3 LWH, find the value of V whend: = 15,"W = 10 and 11 = 6
. & e .
° ‘ J"r ) Jc‘“\“&., ’; W0 : y P

e
Ll

- .
-
L2

V = 900
=5
V= 3@6,
Exercise:
1.

2. M= a
: b

C=L+W
When L =

When a =

v - .
~ .
. . - .

Solve for the unknown

Y
. . ’

10, W = 3

1

9 and"'b = 6

v 3. A=

I/ZXth . "’ N
When'b = 18, and h

a=2xlxRxh - .
when11’ 3.14, R = 4 and h

i
(o<}
~

™

‘“.!3

.
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Module No: ] Module Title: . } '
’ ’ ‘Basic Mathematics
- Submodule, Title; l ‘
Rpprox. Time: . L solving for one -unknown . y
1hour “EVALUATION o o
» UbJectives: T — . ' .
) . /,/ ‘ s . - .
The learner will demonstrate the ability to determine the torrect answers to
8 out of 10 problems related to a simple Tinear, equation using addition,
-subtraction, multiplication and division principles. » :
1. V=LxWxH .
when'L'=-4, W =3 &H= 10
a. 120 1
. bo 17 N o - ) N ‘ \/ o
i . . “. e \
c. 85 ) . . Ca . . .
2.7 C=TTxD . (
WhenT = 3.14, and D = 20 s .. : .
. ) = ‘ ’ N
a. 62.8 T S o . ‘
b. 1256.0 ' ) e A
et 314 ) o i
d. 628Q j. - . PR . "c ) ®e
3..A=3b%h A : '
When'b = .18, and h =8 - . {,. o s . o
a. 44 SR T s
) . b. 288 LT ’ ° ; '.. - ‘ a2 ' W!.| . - ) f.
"t ‘4.5 , o v \
d. 72 Y L e e | '
4. A=2xTx Rk ho> o N UG ’
‘"hen‘v& ‘3- 14’,, R = 4;" and h = 10 ‘ " q » . \"
- e B 2 i
a- 62.8,- : o L ' ' '
‘ .~ :,:‘ -" W-“F:?' . 4 .‘ ".-" .,\d’ IS
b. w56 . e - 0T I
c. .2 R S : "
e .y " ) -~ ‘A Jz‘,‘
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5. V=1/3x TN xR xh ¢

When "= 3.14, R = 6, and h'y= 2

e

a. 12.56 L \
b. 226.08- g ;;‘
c. 25.12. . $o
d. 75.36 .

6. A=T xR . ;

When 1T < 3.14 and R = 25
7.0 A0

$
*

1962.5 . S
c. 17850

' 8.
b,

. d., 314

7 A=Lx¥W = .
 When L = 40.and W = 30+

a. 12 .
b, 20
" Ce ’lgbb
d. 7Q'> .
8. M="a .

. E .i ., ’ ":. .'. ~
When a = 9 and,b ¥ 6

d

¥

a. 54 . .,
bo lg:s; -‘\\" . o )
c. ' .666 ‘

9. ‘A= (L)?

- When L =15

a. X
b, 225
. i «.C. s 3. 87.

14
>
.

-~

1
~3
w

\
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Module Ho: Topic: , S A
.. . N —
: ‘ Evaluation , . 5 . by
f"} N X — [ ‘iﬁ
‘ - Instructor Notes: . Instructor Outline: ) '\ ;
. o N “ S - /}
H ] ] ) . )
- } - . . . “
’ 1. Handout 1. Give 10 problems 4
y ~ ' .
1. a 5
2-:% a [ . S
)
g3 d ;
4. ¢ . ; | ’ !
. . .
5. d ) : . 5
, 6. b ‘ \ :
" . > . h
bl 7- c < - 3 z. . ::#
4 =
— . i - .
8- b ' i :
A 9. b - . -
- -t . ‘..‘ ' L - ~ 2 - _
' 100 b ) s ; .
- k| s e s ~
° ‘ v R
. . - . - ; o .
. L S .
~ - had i : - - . ; =
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Module No: . Module Title: .
S .| Basic Mathematics

R k3

Submodule Title:
Flow Rate

Approxt Time:*
’ ' Topic: |

Conversion

_ Zuhrs:

o

- -

1. Cubic feet to gallons .
2. Cibic feet per second to-cubic
3. Gallons per second to miliion

w

¥

o . .
. ' b4 v :
’ . * -

Objectives: The learner will demonstrate the ability to convert:
, , A . ‘ :

feet per day
gallons per day

~{Instryctional Aids:

Handout . . .
AV {overhead) .

7

Instructional Approach: - .t

-+ IDiscussion
Demons*ration : ' Cog
Exercise o ,

“|References:

‘5-::\

ki
k of*Env., Conservation
Study Aid Qorkboéi?,ﬁathéhatics for Wastewater T}eatméntfPlant~0perators,-
California Water Pollution Control Association ' : ’ .
i ~ ' ?

°

.o

Workbook, Basic Mathematic¢s andigssggygter; Prqceséiﬁg Galculgjpns, N. Y. Dept.
Py A - . . . -

kY

N Class Assignments:.
1. Given 20 exercise problems to be Solveq.

-

4

76 )
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b Module Ho: Topic: * T

.4 - ~» { Conversion I _ . *

3
— e

i Instructor Notess °° © . Instructor Outline:

~

.
2 5 , »

- v

§

i | Handout . T -1, DisGuss/demonstrate conversion of cubic,
L A S ' o feet to gal]ons :

T N . T 1 Galfcu. ft. x 7.48 -
N -

P ¥ S a. Give 4 exercise prob]ems

e
2. Discuss/demonstrate conversion of qal]ons
to cubic ft.-
; kN
7
Cu.. ft. = Gal
7.48

° - . .
a. Give 4 exercise problems .

- S . N .
: L »13. Discuss/demonstrate conversion of cubic
\\\ o : - feet/sec. to cubic ft. /day
-~ . .- T CFS— cm»cm»cso
ks . i . . . L, A

’ ; L - Give 4 exerc1se problems . J

>

-

U - 4. Discuss/demonstrate conversion of ga]lons
Lo * . per second to ga]lons per day.

. ' . : _ GPS ~> GPM <3G -560 .

vy ‘_ ’ ak a. nye 4 exercise prob]ens

5. Discuss/demonstrate conversion of galions;

per dgy to mxllion gal]ons per day.
BV - | men- 6P % 1,000,000%

*

C . o a. e;ye 4 exergise ‘problems: - o -~

»

.-
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Convgr51on T “‘ﬂ‘-:; - . S

- - . ‘ - R ' R

Conversaon of cub1c feet to gqallons,- . . E

One cubic foot of water is, equal to 7.48. gallons. Therefore to eonvert cubic
\ feet to ga]]ons one has to mu1t1p1y the vo]ume in cubic feet by 7.48 -

- . -
- .| The formula to use is: . - : T
“Gallons = cu. ft. x 7.48 - : | S .. ‘ o
. » - -’ ) ’ > M }
Example®. Change 350 cubic feet. to gallons o N ‘ . 'S
.. ’ o *
N PR '3 *4ll’ . “
“Solution: Gal = cu. ft. x 7.48 . ) N . 1S
.+« =350 x7.48 . .
- ﬁ 9 " - . °
: N = 2618 gallons .
Exercise: " . “ ' -
1. The Volume of a tank is 6200 cublc feet. How many gallons does'this
representz .. . .
_ . * Ans. .
2. A ]agoon ho}ds -1,000,000 cub1c feet of water. How many gallons of water
" does the lagoon ho'ld7 / ‘ . *
_ ‘Ans._-~
3. A sedimentation tank has the' capacity of 4580 cubté feetﬁof water. 'How*
" many.gallons does that represent? ’
Ans. .
L -4
4, A water main has a capacity of 1800 cudic feet. How many gallons does °
that make? . ‘ LN
. : ' . Ans. : » -
Conversion of gallons to cubic feet ; :

One cub1c foot of water is equal-to 7.48 callons. To convert gallons to
cub1c feet one has to d1v1de the volume ir ga]]ons by 7.48.

Tﬁe formula ‘to use is: Cu. ft. = allons E 8

. . 7.48 7
Example: . Change 350,000 gallons to cubic feet, = - s
Solution: Cu. ft. = gal. . . SRR
’ - 70 48 \, . R : ¢ ;

‘ =350,000 ¥ - . _
’ . 8 ) e ' . . ¢ . . . ‘ - “ '.

_ ‘. o= 46791.44 cu. ft.

. T >y

-
1
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Convers1 on: of cub1c feetjsacond to cubic %eet/dal

Exerc1se N " » ) | K
1. COnvert 1, 538 000 ga]]ons to cubic feet .
- 1 s AnS. = <
) . - ’. > \' i : ) . . ©
2. A tank holgds 555,000 g_a'H'on§__. How many cubic feet does equal to.” )
) - T Ans.
. ; . ™~
3: - A house uses 8500-gallons of water, Pow many cub1c feet does this equav?
[ ] * R
, - /\ Ans. ; L
4. .Convert 258542 gallons to cubic feet. ' ‘ J v
: - ’ 'Ans. e - v ‘

M

To convert cu. ft: /sec to cu. ft /day one can use the f]ow cﬁart

s
n

CFS —> CFM —s CFH >CFD o ]
e : SRR

"Where: ) - e I %‘ Y
E . : NN . ° ] P. \

CFS = cu. ft./sec, | oL
CRN = cus fto/min T -« e , \
'CFH cu. ft. /hour - ‘ )

CFD = cu.'ft./day - - e RN

One has to remember that thevamable betvieen the different stages o} the’ f1
chart is time (sec , min., Hr., day). Therefore by multiplying the cubic -fee

sec. X 60 changés the value to CFM and CFlIf x 60 to;CFH and CFH X 24 CFD
‘Examp1é. Change 3 CFS to CFD ) RN
. - » et *
§ol.ut1on' CFS --9cm — CFH —~>CFD ' T .
3 X 60 1&) cFM !’J ’. ., '“ — r‘ - - . '«A' AR ‘ \* . \‘\\{'
180 x 60 10800 CFH , _ ' ’ BN N
-k . ¥ S
10800 x 24 = 259201 T - ’ "
: ] ) ) -
o . » \ ‘ R
- . ) ,‘ . ’. 1‘
" ) w ‘ \'.l , .
. \ =79 : -
- , b ! > - N ~ o
g . . : ) v e
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i | In retrospect, to change CFD to CFS one has to divide the value in_CFD; by
'} 24 to obtain®CFH, CFH by 60 to obtain CFM and CFM by 60 ‘to obtain CFS.
2 ' - . g ! ¢
7| Example: Change 129654 CFD to CFS i A
, P - ) : 1
1 “Solution: | - < s T |
‘| cPD: 28 =CPH . - ? ’
’d \. - : s,
"5 | CFH z-60°= CFM o ‘
- - ,9 -
CFM =60 & CFS w .
N 129654 3 2.4 = 2160.9 CFH, X
R A o * . « 5
o | 2160.9 + 60 =,36.015 cFM ‘ T, |
V1 3.015 2 60 = 0.600 CFS . - \
~ . . . . . . J -o
,Exg;rcmse: , ' - ’ O
“}. 1.- Change § CFS: —> CFD Ans.____ ‘
2. "Change 35 CFS —» CFD L As.__ 1y, s
3: Change 345600 CFDto CFS, Ans..__o ¢
4. Change 1,296,000 CFD-td CFS ° Y S
o o ,‘.: ¢ :' ) X ,( Q. r" t . .
- _Conversion of gai]ons‘/seE%n'd to mi]lioqjaﬂon's/dax a . )
N ’ - ' 1 A . : . : *
) ) To convert gallons/second to million gallons/day ‘one can use)‘the flow chart
s Peps <» oM —>6PH —mGPD —>MED - . T ‘
- N .' - i \ ”\ — - ’ . ) . - '5 e , ‘:
- - “Where: - - , ; S o m e
R - ° A - 2 LT Lt L
- GPS = gallons/second ~ -~ B
: GPM = gallons/minute N P A O
T GPH = ‘gallons/HBUF" . - ; . T o
.‘ v,‘:. P . - b ‘ s, e - »
GPD = gallons/day -
MGD =“mtllion gallon&/day » = - B
i - . \;" P ' o ) ¢ ‘ : ‘ 3 %‘. ,
i z '.*‘ - N ' ﬂéw‘ ) * -, . . ’ «
P J ) LT s . .“8\0,"° ) ' - C
4-;., ”"1,.6 * ) ' ’ ) -
Car ‘ % ¢ i
/ - ’ o 7
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- 3
1 MR

- 2. Change 0.5 GPS tb GPD " - -

W S T —

‘One has to remember-that the variable is the time (sec., min., hr., day)
Therefore multiplying GPS x 60 changes the value to. GPM and GPM x 60 to GPH
and GPH x 24 = GPD- | - )

Example: 'Change 5 GPS to GPD . -, C

Solution: GPS —> GPM —> GPH —=GPD R
ﬁ"‘s.x' 60 = 300-GPM | . .

>

300 x 60 = 18000 GPH .- . ‘
18000 x 24 = 432000 GPD °

“The principle of million gallons/day is that the ;/alue‘is,a fra'ction”of a
‘million . - ) :
Example 1 © . . ST b
-5,000,000 ga]]ons/@ay = 5 MGD

. -
That is 5 MGD is 5 one million'gallons

Example 2 ' ’\ . . o ' .

* ’ .

* 650,000 gallons/day = .65 MGD Lo ' -

L 3

\\Thatxi‘s 65/100 of a million gallons
‘ Therefore to"change GPD to MD divide GPD by 1,000,000
Exagnp]e:' . Change 251,000" gallons/day to MGD,. . ‘

MGD = GPD B C

1,600,066 ' - . ‘k'_"’" . .
. 5 ='251,000 e T
: 1,000,000 t .

= .25, - : L.

" SoTution:

Exercise o o T .
AR L, : .
1. -Change 18 GPS to GPD »

3. Change, 345600 GPB to GPS e s,

o

[P

4. A pump/is rated at 335PS

. o, .
, operates for 24 hrs. how many
gallons was pumped? e :

) ¢ .

' } ADS- .

If thé"pump

R d
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1.

;Chanbg:
345600 GPD .to MGD-

2. 0:8 GPS to MED

3. -

4.

-1f a pump is- rated at 5 GPS and it operates for 24 hours how many MGD

'did 1t pump’

-

L

4

o

If a punp is.rated’ at 22 GPS and
a day, how many gallons in.(MGD) d1d it pump?
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2.

3.

it operaies for @ total of 13. 5 hours

~

4.

4

T
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)
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Ans. ; .
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. Basic Mathematics =« - . - ‘
. . Y . . « ’ 4
Vo r Al M4
N - | Submodule Title: - ' % _
, .~ |Approx. Time: Weight (pounds) . N . .
LT o . [ Topie: Y ~ . -
’\ : . 1hr. . Conversion . .- - - o
7 . ' : . * . . e R ®
- , - |Objectives: o AR . . .
T =" {The /'learner' will demonstrate the ability to convert concentration (ma/1) ta
’ pounds. ' - . o o
. 1- G d .
g ' - :
7' j ’ - ! N - . i ¢
% - J 'f' * o e 3 ’ . \.
] "& ) < j \“ " * ~ B . ‘& i"\;\ . ] K
Ry © " llastructionat®Afds:, - .7 > L ; \ .
L {Handoyt - - oo - X S
S AV *(overhead transparancy). .
, |Instructional Approach: “ e T s
‘ Discussion - ‘ 7 . ' ; .
"“"] e . , . ) I . . 4 *—‘t* .
3 .. .|Demonstration. S . & ‘ R
2 ! . v ol ',‘ - 4’ . ? . [l .
Exercise . R . . A
" ' » - : N . ' ‘) 3 . A B - i
L. " [References:.. , ‘ > - R LT
: Workbook, Basig Mathematics and. Wastewater, Processing Calculations,-N. Y. Dept. -
"~ .- . [of Env. Conserbation- - - - ¢ S N St
.« . - o . ' ’ T e e e
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“|Class Assignments: ~ . ' I :
1. Given ¥ exercise problems to be solved., . - ... - : g
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. Module Ho: Topic: ;
« ' ) ‘ . . ) ’ . ¢ ’ é
B . % 1 ' L . ;
. Instructor Hotes: . sInstructor OQutiine: ;
‘) a . - . -
_ ‘,:7‘*3 . ———; y - - ~
- »+ 1. _Handout : N ,31 > °Dlscusswn/demonstrat19n conversion of -
¢ s .concentrat}on to poundé . .
. a. -Emphasize that ppm is .
A | the same as mg/] 1bs. = mg/] x,8. 34 X Q .
AT . . Fi . Lo )
', b. . Q has to be in'million .o mg/l r concentration : -
,f gallons - ° . o .
PO S .' : Q = flow rate or volune of water in
A ’ - =y ' .million gallons L v
_JD ) ! . : \\
.5 ) ! »a. Give 4 exercise problems
By Ty . ‘ S %" ' \
1] P3 ’} s
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ConVersfon of Concentration to Pounds

T Tbs. = Mg/1.x 8.34 x Q .
_ 1bs. = pounds .
_mg/1 = concentrat1on of parameter*such -as Clz, BOD, NH3, N, TSS etc. :
ré.34 = 1 gallon of, water we1ghts 8.34 pounds /
. Q= flow rate -

h

-

To convert concentrations of parameters obta1ned from ]ab tests to pounds
(weight) one has to use the fonnu]a .

2

Remember that Q can be“the volume of a tank in mi1lion ga]]ons (MG) or the .

flow rate in to pump 1n m1]]1on gal]q%s per day (MGDTﬁ

$

.(A,ﬁ

B

4

1 ]

| <

Yﬂﬁxerc1se - oo . .
1 1. The flow into_a plant’ 1s.355000 GPD.

o
Axample: How any pounds of, C1p is added if the concentration = A,‘ ;
1.5 mi]]iou ga¥lons water tank i1s 2.8 mg/] .
Solution: 1bs, = mg/] x-8.88 x Q ' ; .
' . ' =2.8x83x 15
P f - N . .t . 1
= 35.03 1bs.

. , ,
\ ! ‘-‘ "
N \

- KEEP IN 'MIND THAT THIS FOR1ULA 13A Y FORMULA IN WATER AND WASTEUATER
TECHNOLOGY AND IS USED CONSISTENTLY \\ ) .

The concentrat1on of BOD discharge

is 21 mg/] ., How many lbs of BOD 1s belng d1schgrged that day7

" "1 s Ans.
2. You have’ detenn1ngd that you/need. a COncentrat1on of 2 mg7l f ch]orine ;
to be -adled to a f]ow of.3 MG tank ow many 1bs. of Clp is needed?

2. fAns, v
3. If your Iab res&]ts indjeate’ that the totaT suspendéE solids is 185 mg/]
’ , the’ fldw 1s .54 MGD. How many 1bs. of 7SS “is. present in the F16m? -
' .3, Ans..
4. - A pump pumps at a rate of 65 GPS. The total hours the- pump works is
o' 7 11 hrs.", The concentrat1on is .2 mg/7. . How many ‘pounds of f]our1de is
needed to make up the concentrat1on up to 1 mg/12 -

Y
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Module No: Module Title: ° B

< Basic Mathematics o .

T °Submodu'le Titles - o .s ~ T 7

“Approx. Time: * | Flow Rate : and Weight . ~

-- % 3 . - b4 . . . ’
b our. - “EVALUATION Lo ‘ AN :

s

Objectives: « ., e M o .

The learner wil, demonstfate the ab‘lh ty-to determine correct'ty the apswers to
8 out of 10 problems’ .related to the“conversion of .

*

1.- Cub1c feet to gallons- o _
®-2." Cubic feet perysecond to million ga]'lohs per day o L
- 3. Cencentratwn (mg/1) to pbunds ' | . -0 ' i

- o ‘ L R

1.- Convert 60 cu. Yt.’_ ‘to gallons Ym\,

.. 448.8 : IR . o IR

e TS0.6T . el e

2. ‘Ccywert 187. gallons to cu. ft. - < v . T e
a.: 22.42 : . |

b. 1398.76 , A T T ,
N . "' = '™ .
N . , v N . t Py ° .
'. .9. 25: 3 . r - . T . RPN ,.' < ., =t ‘

3. Confert 80 GPS tb GPD - - ' ‘ | S L
La 115,200 AR L o ~ |
b, 6,912,000 - . |
el 81, 6% - E T

‘.
-

4. Convert 12 CFS to MGD R

.o ) . . - . | ":-""t . "
. c. 7.755 - c Lo . o .o
.* ! ¢ . . P o . .
) . - : * .
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a.

C.
.d,
6.

a.”

d.

3 a.
. b.

L

, d,

P,

..292

291792
4863.2

1.34

1.86

79 }42

c. 11’1§ -8l

0}

54

17,:507.520- /

- ‘

-,

(

.

_Convert 12158 GPH to MGD - , e

Convert 0.864°MGD to GPS .«

7 % A&\ump pumps_at 350 GPM% If 1t operates only” for 3 8 A0UrS how many S
© . Albs, of
_ . 168mg/T.
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P ,v L . *

- 8.. A tank }has a volume of. 2, 462 000 gaﬂms‘.

How many Pounds of Cly i

. needed o have a concentration of 0:8 mg/'l (assume no, de“‘{d*)\, : )

" :' an 16 43 S "’ g > 4
"j,v k. ¢ k ," . \:-‘7 V4 , }
<1 e n SR e
.- ) 6% .‘ = ¢ &.t’ .
A S /164 26 T - Iy
i‘[ iﬂg. Your raw, W ter has . a’f ncentratlon of 1.8 /1 of irons - How hauy pounis
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- ;60 0 cub1c feet. - ) ol w2 T
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M?égle No: . | Module Title: : - o L .
o Basic Mathematics o y

Submodule Title: 4

Ses -

Approx. Time: - .| Circumferences

1 hr. . Rectang]es/tr1ang]es/c1rc]es/trap1zo1ds

Y

Toptc: B ~ P

Objectives: . ‘
The learner will demonstrate the ability to Q’jermmne the ci Cunference of
rectangles, triangles, circles and trap1z01ds ) o R

¥

Instrugtiaﬁix?gids: ' . IR B ' ) S . i
Handout SN o
AV (Overhead tran;p;;hncy) g o )

%‘., | . N - ¥

' - —e o i -
lnstructional Approtich: . ™ N )
D1scuss1on . ' . . B
Demonstrationg L o . : !
Exercises -y t ' -

. .
s .\ ’ ' , e

\ad
References:

+ JWorkbook, Basic Mathemat1cs and Wastewater Proce551ng Ca]cu]at1ons. N.. Y. Dept.
©,jof Env. Conservat1on ' ,

College Arithmstic, 2nd Edition, W. 1. Eaytor, Wiley‘f sons - }\ L

- L3
. .
[ X . . - -
e - &
Lo . - N Co
4 ! . . . i

Class Assignments: > - S ,Agig-" . o
11. G1vgn L6 problems as exercise. 4 Probléems per geometric figure.

- R . ‘ - . - e . e
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. Module Ro: Top1c. ‘ :

é Rectang]es, tmang]es, c1rc1es, traplzmds ’ : .

\

e —
M

In"s“_truct'or Hotes: . N Instructor Outline: é‘

G - ~

iy Handout; 1. Discuss/demonstrate how oae ca]cu]ates the
S — . . c1rcumference of )

o - ) . . s e ) T

- SR o 1 a. Reciané‘les C 2L+2W .

. L, . -
~ .o =+l % b. Triangles C="+b+.c - .
- B S
.c. CircleC= Wp .
- . . A - - ' - .. ' " OY‘/‘ Ve ' ‘
. . . 2T
y S o LU d. Trap‘izoidscfa+-b +c+d
' ' “\ -
. . ) \ -+ }2. Each ,geometric figure has 4 problems to
' : be used as exerc1se.
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c=adaw 4 RPN |
=2x.15+2x8 " .° o <o L = length :
- ='/3o +16 - B R g; ‘ - = wigth i,
. =~46 ft. )‘ f; . . . | - ’ - :
. 4 . . . - ‘ ‘ . ‘
.EL; ) . + J & <
W ' o * - ) “ » 1
{ ‘ . " S
! - ¢ .“k .‘\ . ]
1 F) "\ [4 L
o .. . U ) -
Exercise: Find tﬁg éircumfgrgnéé’of,a ;ectgngle with the dimensions of:
RE or ) - P . . ' ‘a ¢ -
1. g = 60 ft., W= 45 ft:a;gm —_— : 'Aqs. ’ ‘;. _ .

. C ‘ SN | :i
, CIRCUMFERENCE . - o . oo . |
SR & “ - - pdge 90_ of 158 |

Rectaﬁg]e——* Y . ' Lo~ o '

The c1rcumference of a rectangle is the sum of a]l four sides of the flgure.

_} _The answer. has linear unit values (feet’«yds, meters, etc.)~'

. Lo .

Formula S ' ‘ - P . :
SR

Cs2L + 24

C=L+L+W+W or

: ‘ © e
"Find the circumférencé of a rectangle if ¢

8 ft. . o . ‘

v -

fgamp1e:

width is

'Y s T B ‘
. . - 7] "“,- . . €
Solution - o % *
. - - . et _

6ircumference;

"
w
Q.
- -
3

45 #t. T W=
‘63 ft.. W

2. L
3. L

. Ans.

|1}
(=)}
-
[ad
. -

"

[ {9
~+Ans. :

;. Ans. -

-3

. .
i~

[

40 ft.

Y
=*
W -
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Formula'
.Csa+b+c

! A - . * . -
~ R -« 5 - M,

Example: Find the circumference of a triangle ). e ‘ : '

“Side a = 20 ft., Side b = 15 ft. and Side c - 25 ft. = % ~
\' * ¢ o ' - B ) ’ J.~
‘ , - €r=rcircumfere nce >

Solutwn SR e e
T T T Y —\the >length of one nS'ld.e‘\

C=za+b+ c

'\: v}

'.,jb,=“the «Slength ‘of thé 'secold ‘sided
20 + 15 + 25 .

=60 ft.

Co c = the_ length of the J:hirg'side
c.a- A

® it » Tt : i 'I\(’ﬁpj\ . * i -
Exercise: -Find the ci rcumfere?’ce of a trlang’le m-th d1mensions. b 7
7, ' T .A ,,' R v (
. “‘E. “w 2 { e _C_ ”_‘ . . ' } . . R .,
. LQ - . IS

Teosfl f T ft.,  Befh. - s T :

Z.10ft 24T 2 gt . o s L
, ) 1o =« S - L ‘ _— ) ‘.a .
f.3. 12 ft.' |, 19 ft. 22.5 ft.. - e Ans ot {

47,45 ft. " 40 ft.  60.2 ft. 7 ns.

. v B ‘ 1
¥
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1 answer has hnear unit vames (feet, yds. meters, etc D

i'\f““"' :

: i o -
T - : i
ﬁj? - * L4 v
e > v - \
- L]
* + -Page 92 of 158
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Circle , . e . . / .

- e ————— - Prai

The éircumference of a circle i§ the perlmete/ r of the c1rculam figure. The -

’

1y

»

Fomula-

.-..2_):'\6"?)(?! or L c;'ﬁ\x'o. § "} j .

\
A .,

?ample: Find the circumference of a circle m th a d1amete¥~ of 25 ft.

So'lut'lon ) o ' L 4

- ? . :
=\ xD . . . " - € = cincumference

=314 x25 ‘ L :
d1a?eter
y

1y

T, e

= 78.5 ft.

: ¥
. 2 DO X
- T3 \
o 4 . .
. :,a ;},.,c
5 T PRI — .
p) é\- N
% A .
~ ‘ ) } _:i . -~ .
§e 2 .
oo 1 s x
ot a ¢ g
3 - ¢
. Y,
YA ST A
€ N ' o "! 1
‘:‘J‘ . v . o
. 3 s
Exercise:’ Fmp tne c1rcumference of a circle WIth the d1mens1ons of: .
R . . .- ‘a- ":ﬁ?’« .
R = 30 ft. 5 : , ' . Ans ~_+ .
N N ’ -
R=75ft.0 . Ans. v
‘ N ~ v * . &
. . * (N . . .
D =100 ft. - o oLt , 4
; ~ ’ ¢ \ ¥ > ‘ /.‘;f?i ' BN P
D= 150 ft. S VA A
) . , . ' N L4 Pl . 3 )
. N ) > . . :
. B . . . - .
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Trap1201d o e -

.

—-A—rlhe—c1rcumference of a trap1201d is the,sum of a]] 4 (four) sides  of the

side b =

golution:

20 ft., side ¢ =
C

atb+c+d

10 ft., and side d =

10 ft.

figure..- The answer has linear unit values (feet, 'yds., neters, etc.)
I . ’ " N ° ke

Formula: c‘= atb+c+ d _ "<

Example: F1nd the c1rcumference of a tfap1201d with side a = 30 ft.,

q =
1
. . L]
b4 .

30 +20+ 10 +.10 - a = length of one side .
70 ft. - ° b

circumference

L4
k]
]

-,

'1ength of opposite side

NN
(9]
[}

length of one unparallel side

?
[ )
.
-
a.
i

Temgth of seccnd unparallel side

° 3
. @ . -
3
- A
>
- ,{
-, . . '
? .
-
a 4
3 ol
i . . .
i ’ * . A

Exgrciée: Fiﬁd tHe circumference of a trapizoid with the diméngions of:

g

an, g ..b_ - £ ’ g "- ..

. . '. ® . ; .!g.:./d 3
1?10 ft. 8 ft. ... 4ft. - 4,571t 1, °Aus
2,16 ft. 12 ft. 6 ft. 6 ft, 2. Ans L

. . ~ .
T Cote e b T : - == {
37806 L0 fre s A 7 e VT 3/ Ans, WA »
SN . . . . . o }\ "/‘ 3 N
4.. <100 ft. .. 7 85 ft. .3 ft. - 4475 7 ¢ 4. "Ans, . .

. 2 R o . L t s t . ,,'4‘(\ AnS/’ /

’ 1 L ‘ R M ] S
Frep e , ' . , c .. ) / .
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-

Module No: Modile Title: . -

&

. > v

Basic Mathematics' &

Swbmodule Title: . i o ' I

b4

.Approx.” Time: ) < 3 . )

Circumferences / . o

% hour * 1 EVALUATION - T el —

0bjectives: g ~ — e -

The learner w11T’denonstrate the -ability . to determine correctly tae answers to’

5 out

of 7. problems re]ated to the c1rcumferences of ‘ ) '

*‘L

,R?g angles - o )

T

1
2 . * .
2a,“Circ1es % -

angles \ ' : . . L '

.oy Trﬁpizoi ds . T . > s
v "/‘. . .

. R LY
! . r

- . %\
What 1s” the circunference of a rectang]e that has ‘the dimens* on of

*.1ength = 60 ft. and. wwdth 20 ft.. - e

ao 1200 ‘fto . R . - i d . . . ] o , ' AT\: 6', ,. ’;\ .:
L SR S R § R
b. 160 ft.

c. 80 ft. Ty L Cu

d. woft.2. %7 . ' e e f

.. the’ w1dth is 500 ft. . -1 :
‘2., 300000 fit. . . 3 . : T e

L4

, "1:. L . i
What is the circumference. gfika réttiﬁ%ii\whefe the length is 600, ft. and’
h " - . \:. ’{i

L

3. L - !
»

b. 2200 ft. ©oy, : , v S T e
1 4 N

b
-

©

.. 100 ft. R | | RRREEE

What s the C1rcumference df a’ tr1ang]e that has the d1men510ns 40 “fL.,

44.7 ft., and 60" ft. o . o

. ) \ . 0 .
N v . ] B T [ '

A 100 ft. ‘ T L

b. 14L7?f’t. \ . . M , » l,' A, . .~ . . v,

. . ' Ad ‘ 1 ¢ e - o Y
.ﬁ: X 1.44. 7 ft.e . - ”’g\ - ) . ' , ! - . - ) - . Tt e . -“’:
. . , . . ) ‘ .. . . ) -,
d. 88-/7 fto .- ’ . ’ s N o R » <7 R o« & :\‘. .
. - . SR S L
S . . 96 L e e SR
. . y )/ . é. . I .
Y -~ . . . “ - N
R T A ST
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- L " .. 'Page _95 of 158
’ -4, AWhat.is the circimference of—a tri'ang]'e that ;1as 'Ithe 'dimz;nsions IIUU ft. ,.
; 120 ft., 156.2,ft. , A S 5
T a.’ 1200 ft. ¢ . L
. b, 276.2 ft. |
T | c.&‘376.“2. fr. e . ; ' -
A 200 ft. . -+ ) o .
© 5. What is the circunfergnce olf a circle vi th a r:adzus.- of 100 ft.
a. 200 ft.. D
4. 314 ft. ! D o,
c. 62:8 ft.. . o \ .
d.. 3140 F£.2 A SR
. A} . .
' 6. What is the c1rcumfe“rence of a ci rc]ev mtr; a d1 ametér of 150 “ft..
a. 1099 ff.. ’ R
v 'b. 70650 ft.2 . et “
\') c. 300 ft. = A o
: d.. 471 ft. ' - o ! .
7. F1nd the c1rcumference of ‘étrapucﬁd with the dmen’smns of ‘
a-SOOft..b-490, . 7ft,d-7ft._
57 oh - e 890 ft. )
4: b, 1004 ft. . - - P
Fooeoasof. o . ; .
/ T d s - o .~
‘ D , Y 9? e ) .
e ¢. ’ * ' <
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' , Mod%e No: = - Topic: .. . . - . teooE
s B - - Rectangles, Triangles, Circles, Trapizojds ..
L . " }Instructor Notes: ' " - { Instructor Oufline: ‘
. - i} - : ' L4 o
- ‘1. Handout 1. Give‘ 7" evaluation problems .
3 .
. v \d . ‘ " -
, ' Answers ; : K /
. . ' . L <
- N - -
1. b ) " Y B " R ) %
: . B v '
- 2. b ’ * ¢ - , ' v
" - \ _ .
3. b : .
- I3
v ~. . A
‘: . 4. C o, . N '; . . q& ‘ * ’
. 5 Ci : '
. . - e, [ Y
» »” . . i R ‘ "T
T e [ ° :~‘
. 6 d ! . \ : ’ N
. 7. d o ’ - <
f > X | J > . §§ N
N - - * .h .
. ‘ - ’ ) P
h * N * -Y * :‘ ¢ f.' ’ T
- —t ' ) ' .
- - . a. - ~ . ¢
o . .o . ‘.
5 N . < ’ . N . "
) , P—- 9 n
. e S
,11‘,‘ . f’ P R .‘ - ) 3
: . ..A . ' . - e M . -
(. .- . . ) . . - - . . \
: o~ ’ . ) - - ."l ‘4
. e ’ . 7 " X R
- - - ) ’ ~\ ' -@v
: ) s st ~
. [ ' / -4 ) - \" ‘
AL R o x .
. . 4 1 LN
> . t s&'\ ’
- \ o . . . ~‘::‘is . .
o > D . ) D
7 . .k “g‘ %‘: L
IS A . ’ - - . ‘\\\\ ‘i;%
a4 O ‘ LT '-' 9 X “ '};u
‘ERIC g - . 8 e

Aruitoxt provided by Eic:
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Module Noqg v Madule Title: - . e
. 3 .. " |-Baic Mathematics - S : :
. .| Submodule Title: L

Appro:i. Time: Areas | |-

Y ) L , . : “‘. Topi C.: . \/‘ - . - R :. 3 ¢
‘ -+, 1hr. X o .
. . S . Rectangles/squareés ,

v

{Objectives: ' I X : .

‘ .

r The learner will demonstrate the ability to determine the area of rectanales

. . . . v

- N . .
and squares. - S
. . L4
- . : 3
X \ & s/ -
. » ’ ‘ . - N
S .
) [ ’ “ !
~ R : * o \

\ - ’J

N Instructional-Aids: - . - . . <. SR

v . o ' .
— -*|Handout . - - ’ c S ’

A o AV (Overhead. trcnsparanc_y) Q , AP N
. - ) ? . 0 - .o ‘ X . : , ‘%

~ .. - ©
\ a’ . 3 U
lnstruct}onal Approach ot L ) b
— ; * ' L - ~ "
L4 » N - : *
) ’ | r L4
¢ J \ \'
9-_,: i ‘, °

References: - . koo - R 2 a - -
Workbook, Bdsic Mathematics and Wa§tew,ater Precéssing Calculations, N. Y. Dept.-

.',Ofgnv. Conservahon e /

Co'l'lege Arbj;hmeh 2nd Ed1t10n W. I. Layton Nﬂey & Sons . .

~

o . -
. 4 A . . R Ry ) ) .
,” W N . “ e ) i' . 7\ . - ¢ "FS g‘- . - A\‘. - * 4
N R . . . W . ., !
. i - L . < .
1ass Assf'ﬁnwén;s : - F o
., . ° ‘e . i

61 en 8 exerc1sa problems. 4 rectan_g'ies‘.,-4 squares S . o

\, . ¥ . . .
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3. Handout 7'- '

-«
.
N
.
—
r
» &
.
. .
~ ‘) ’
- .
'
/
, '
-
'
t
. 3
- - i -
-
PPN
= L]

Give 8 problems

4 - pecténgles

- - 4 - squares -

v

Module No:. - Topic: s 77_ ‘ ° ”
U Re tang7es/§q%are§, : o ; .
._1hstfuci0(”ﬂofes; | ' Instruttor Cutline: - C )
. "“—. ' b " »“ , ‘ . - =
1, Handout ;)(/ . *|1. Discuss/demonstrate how cne calculates the
S \- area of a rectangle using the formula
a. Emphasis that linear . e B
: . measurements have to be {* "A=1L x ¥ B
i - .- in the same unit values | )
i.e. ft. or inches or ‘A = Area
. yds. or meters etc. - - . ,
: - - " L = Length. . .
n t .
o - - . W=Widh . - .
3 - ¢ * k4 . * i l ‘ -
2. Handout ) 2. Discuss/cemonstrate how -one calculates, v
' o the area of a square using the formula’ .
a. Emphasis that linear - e ' .
‘"measurements have to be A= (L)2
in the same unit valdes . ” .
i.e. ft. or .inches or A = Area
yds. -or-meters etc. - .
' L = Length or side ) ]



*

A,square is a spec1a1 rectang]e whose ‘Tength is equal to 1ts width.

<

A

-

v

Formla - . / : ;

The ‘area Mof a squar‘eﬁf s équal to/the scuare of the side.
A=‘(L);2 _ ’- { \‘ °? , -
E;amgle L ’ |

Find the area of ajsquare who

7

So]utwn ,

¥

4

K= .
(12)2/

144

.
¥y

AREAS . te 7 .
. ' Pagé-_99 of is8"
. wer——— el 4 - P -
1. Rectang’les , L .o T
s A rectangTe is ,a 4-sided geome;tr-rc ﬁgure whose Jength 1s different from ’
(its width in measurement. S - :
) Formu]a C . ’ _
° Il N . .
The area of a rectang]e is equa] to length x mdth A= T W, .7
Y . ) o« . \' a. s N
Example AL L@ ‘.
Find the area'of’'a rectang]e with the'ienqth equal to 45 ft and w1dth
equal to 10 ft.
. Solution T
* .
A=Lx¥W T o :
=45 ft.x 10 ft0 . - L
. s - . o A\
, = 450°sq. ft. S . -, ‘ L.
. o L@ ' . -
2. Squares ST I ) ‘_
N -




.-

. < TN ’ :
. “ . . 4 R
/ ' v . - - B .

A}

. Page 100 of " 158 h
) . N ‘,0 t, » . ,)’
- " - . jﬁ-g . i .
» \A ! . - 1,
f * v ! . - \ . . ’ . -
. , . '}
- - Exercise I : ] Ty ;. - -
- os \ . o
= Find the area of a rectangle whose dimensions are ' .
; length®  Width ° . o ' . :
. v . ‘. . : Lr - hed .
e 1. 60 ft. 20. ft. -+ 1. . Ans. .
, .r' . ., Y .
. ’ -
l‘ 2; . 45 ft_o ’ 40 fta r 2‘10 AnS . ‘ ’ M .
) . s : . O ’
= 3. 72 yds. . -12 yds. : . *3. Ans. - . v
2% tiose. eayds. . 4 Ms._
i s " . {' . ¥
) . « + v é
. . o 4 . :
- \ o » ‘d‘é;'
Exercise I1I . . . , o . ’
' Find.the'area of a square whose side dimension is ° '
-, - o
- 4 ' ' . \'.“ R _ ! * R . . . -
v Side . . L. - .
N <7 “ B
; 1. 15eft. .(, * 1. Ans. )
- . . - .. L.
. 2. 26 ft. ° . . L. ..t 2. hns. ’ -
. » N . R L < . ’ -
) 3' ,4 yds. , . ‘. 3. ) Ans'o . . - L] -
4. ‘e ’185 in. N ; \ R ‘ :-‘4. Aw‘. ) - —
., . . . ‘ . .‘ ‘ , . N .
El ( R
- - . R — ‘. . o ’ .
\ 4 i . ) * - !
e T o
. ) ‘ @ . I X ' -
) s . o~ .7 ’ - ’ «
3 R .. . N : I
. " -
™, -
- . -, . . L
'/ - . : / \’ . '
’ \ " h . s 1:0.2 B ,
. ‘ . . * . . s 4;,, ‘t ° . - ‘
RN g ‘ . T i P
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Module Ne: Module Tit1e: . , ' ..
- . - Lo , s . .
C Basic Mathematics - -
: ) .  Swbmodule Title:. - ] .
O - Areas oo R .
© {Approx. Time: . - | _ . ' -
- . ¢} Topic: . y
4 - :1he J P , s ' o
: ' R, - Triangles .. - B - :
T4 W r3ne R . by ¢
. Objectives. SR Lo " . . . ]
. - . N “ ) p
The ’learner w.’ll demonstrate the abl’hty to determlne the area of triangles and
trapizmds. . . ) : .
' T . 4 %
. . N ) . .' / R . ~_ - ’
> ) . . “~N .
. Instructional Aids: - - ' T T T \ '
Handout . - b ‘ s\
. AV (Ovethead transparahcy) - - t s ‘ b
- . : " ) ) " - . § - '
. Instructional Approach: o - '
Discussion L | - . ' ;
Demonstration =~ - ~ e : 2
Exercise = , A ' ? . F I
A ) ) . ) N - v <t . ‘\ .
References: * ! I ’ ' Lo T
. Workbook, Bas1 o h’athematv‘s and Wastewater I’rocessing Ca'lcu ations, N ]Y
; Dept of Env. Conservatmn ", - .
J . @ .. - . " .
~ “ College Arithmetic,~2nd Ed1t1‘on, W. I. Layton, Wiley & Sons _
Ly - * ) - o N . 3 . ~ ‘ |‘_9 ..
. Class Assignments: - . ‘ \ e
i Given 6 exercise°prob1ems, to. be solved. - - ( e .
. ' ' ‘ . . 103 X - , ™.
* N . - . ) . Ve
3 ’ : ' - . . ’
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Module No:™*. " "I Topic: . )
.. | Triangles ¢
—~ : : - . - v L
-{Instructor Notes: ! : Instructor Outline: :
L’ . ~ . ~- . ’ \o ’
p— / -«
1. Handout \ - . 1. D1scuss/demonstrate how one calculates the
N X . area of a tmang]e Using ‘he formula h
. a. Emphasis that linear : ) S -
» ‘measurements have to be A=%bxh .‘ . (
- in the same unit values| _ - ' ’ v ;
i.e.! ft. or inches or A = Area g ’ >
" yds. or meters etc. . 0 . h
. b= base . -
o N ?
- h = height D
-, . ) R - 4 “
2. Handout 2. Give 4 problems .
. . =,
‘,h\ i . )
d ) o . he -
’ ~ .
] 4
8 » R ’ . . N
. i , i i ‘-
. r & . R
. - . N ! - -
v " v . P
» o " > . : A L4 '
) / . -
. ' ,
S
- RY o IS ~
. ' . ]
» ) t . ’
“w ., )y o e - ;
-~ ’ Q ‘ ) ; . .\
¢ MY / ; 3 . "
- , . X " . . : )
‘e ° - . \I e o
A Y ” . :‘
o ' ; \-—’ .
‘. 104 b X . ' ’ &
; L v, 4 . -
L]
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’ B . - Page '1030f 158 |
. e - . S—— !
} 1 ) ! ) ki ,1
. .y . o e, amues AR s -
R . (] v, * o .'!.' 1
.} -Iriangle — C. . : ‘
I == o -8 . “
« . e * A triangle is a three (3) sided figure. To calculate the area of a triangl
.. one must know the length of one side (known as, the bage) and the vertical
Y - ' distan& (height) from the hase to the opposite corner. * . .. -
SR N ‘:" o ' B ‘
e o . 1
N LI -
. y .
A .
tt, J. ‘

. Formula . -
'C/ ol 7'\_—' R . e

&

. S, . 7 '
"~ Area of a trtangle is equal to % X base x height. A

?

Examble. .

" . Find the.area of a triang

\

e

Y

1eJthsé.base js 2

.W-
0 £ty and-the

1
L4

%E%gﬁf is

_{ - .Solution | T
. ° A'-"'- %xbxﬁ%\ / . o s
) L - o K
=% x20 x 15 -7, ) :
¢ L ; o
» = 150 sq.’ ft. o e
: " Exercise ) o ]
“. Find the area.of a triangle whose dimensions are: ")
) ' 1. b =60 ft. = h=20 ft.\ 1. Ans.___
- [ . P L : & ) .
.« 2. bz s ft b0 e 2. msi o
- 7 b= 72 yde. .. h=12 yds. 3. Ans. i S
[ e e e L
-8, b =64 yds. h-= 110 ft.- - &, Ans
Ko — cL
s > \ B ” ‘ .
Lt . .Q' ‘_ ) '3
f j B
- » v
. . . 105 : ’
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Module Title: .
'Basic‘Mgthematics"

VR

-
\

Approx. Time: Areas .

*

Submodale Title:

I

.| Circle

N Top!c: - - .

IObjectives: -

iy

-

the 1earner wil] demonstrate.the ab111ty‘¥o determ1ne the a12a of c1rc]e1—

Instructional Aids: .
Handout

»
AV (Overhead tr‘gns‘par'ancy),

1

Instructional Approach

D1scuss1on N
Damonstration .
Exercise

~
*

References:

ant of Env. Conservation

CollegesArithmetic, 2nd Edition,rw.

»-

-~
v

ES

Workbook, 8351c Mathematics and Wastewater Process1ng Ca]cu]at1ons,

I. Layton, Wiley & Sons

~ [Class Assignments:’

.Give 4 eiercisg_prob]éms to be solved

o
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. . |Module Ro: ] Topic: : . Coe |
e ‘ ‘ Circle ’ ‘ .
) N - . ) S .
‘Instructor.fiotes: . 1 Instructor Outline: - ) _
be . ’ . ‘ . . ' : - ‘
P ) ¥ - — - = S
‘1. Handout : 1.- D1scuss/demonstrate how ene ca]cu]aues the "
N ‘ ; area of a circle using the formu]a R
» a. .Emphasis that linear m : . )
' . measurements have to be’ A =7 2 . - PR A
in the same unit. 4 ’ A ‘ Cd R
, ' e oo A = Area . . o
- H RN ¢ ' * . \0 i ﬁ: Pi (30 14). ’ '
- \ - . NN ¢ * . .
R = Radius of the cir¢le:
- ) 3 : . ’
. L 2. Handout . . i . |2 Give 4 problems s '
» .7t T2 - radius ! .
o - . - \ . . .
- ) : ' 2 -.dianeter’ " , ' -
/ -~ . R .\ . ) R 1 LS
. - ¥ ~ -
o ‘ . ' . -‘ ) .‘ : . , . -~
- - ' - ~ fl ‘ ~
~ . » ‘
. ~ «»
.o ’ , ! .
,’ / ' * * a ) o :‘
’ ‘o ) — ! ' » i ’
- - ‘ “ ‘ ~E -0-
" / -
+' . ‘
) . e
» - ' °
- % ’ - -
- 0 M J
\ - .- . ) ) . @iy i
£~ » ‘. . s : A
7, " . e N T
- + A ) r Y )
. - ! v 4 M ’
’ A4 * -
~ » N b i -
£ ~ IS N " + . -
, \ o
“ . . o . :
-,’.. ‘\4’ . v [
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s? , ' A diame

ca]]ed the center.. A circle has major 1dent1fy1ng key words.

]

Diameter: A stra1ght line drawn from ahy po
. ' center to the outer edge gn the. oppos1ie side.

N,

. .

ny
ﬁ?dlus. Is'a 11ne drawn fram the center to jhe outer. edge. -

is. half o

| Formu]a )

evd1ameter.

)

)

Y

t

{
o

¢
L4 ]

5

.

.

Area of a c1rc1e is ca]cu]ated u51ng.e1tber of the three ronnuﬂas.

.Find the area of a c1rc1e with a nad1us of 65 ft.

Sd1ution Coe . e ‘% : v

’”° . <
\.A g' W x‘RZ ) ' ' ',‘ . ’ o .. '
'=-3.14 x (65)2 . . -
€13266.5sq. ft. -1 - Y PO
. a w""“"""‘"’. ‘ , ' 3
L] ’f C' ) )
| . . "‘4 . ) P
s 3
.ﬂ , !
. L . N
. (.,! f‘
U ' 108 y - L.
- . o * ” R " . [N °
A . * v ; < e M 2t

4

. / ° I~
1. A= u x RE - N e RS radius
2 AT D ="diameter-
' 4 - L . h
T3 A=-.785.x 02, . =34
Examgle I' . ? ST L e

o

L

*

»§ ‘A circle is-a.curved line: wheFe’évery p01nt is equ distant f*om*a po1nt with1n

nt on the outer edge tﬁraugh the

N ‘ & v . . N Lo
oo () : . * . = . . + 0. 7
- e e e L T e e e e s e e
: : - N .
» :. - B P ‘
- ,.n ) . ) . ., -3 °j
s ¢ - . ' 4 . ‘\\.‘ . <
* - ’ i . .i
' ) : ‘ . . - Pdge 206, of 158 . %
\ ’ . . * . " . - f , . . ‘- i1
- : — : S 4 o
. A . A )
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= Fmd\;he area of a.circle with a diameter of 75 ft.
- » -\ R ” N . -_\ . ‘
. Solution g _ \
A= .785x 02 . L
= .785 & ('/'5)a - TR Tt
L - - . . 5\ * . :"' .
= 4415.6 sq. ft. S “
.. . . o ) ‘ :
Exercise - .
Find the at rea of a.circle whose rad;us is
- 18 f% ] . - Ans.
t ) . LT .
2. 100 ft. - .' ) T C . Ans. .
“w - - - LN
‘Find, the area’ of a c1 rc]e whose d1 ameter is
14, 108 ft. g . P Ans.
‘ % . - . . ‘
2. 17 yds 3ft. -, ;. h : Ans.
- ' - L;‘w-' .
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Mcfdule No: 4 . =% | Module Title: L
. . T ' Basic Mathematics *
B v .-f;"" .
""ﬁm Submodule Title: '
.:z—--—i A ) ) . .
Appro?/ T'lme. reas A ' . .
o= Topic: . ‘ '
1hr. Trapjzoids" ~ .
Cbjectives: ; .
" The learner will demonstrate the ab1hty to determme the 2-ea of trap1zo1 ds
o Ry o . .
- .’ r E A
- :',]N ‘ ) . ) ' ‘
. Y ~ N '
hd ' . . A K t -~ ’
. AInstructiopa} Aids: \ ’ . .
.. 5. |Handout - >
- . - ’ ’ ’ :‘:tl
-} Av (ovdrhead transparancy) Yo REVIR ‘ _)" ’
’ ' ’ - ‘.5 - o -7 Wja;h
Instructional Approach: . . ¥

; Discussion ' w ]
o Demonstration - y .

.| . '|Exercise e ’ .
. . R
e . ‘E'i . o o \

. e - s’ - . . g -
~;‘1{ | / Re'ferences-. ) T X =7 ‘
; ' WOrkbook Bastc Mathematics and k'astewater Processmg Qalcu]atwns N. Y. Dept. o

L, Env. Conservatwn . . . e .

A — . N ! o - “ ~

Col]ege Arithmet]’c, 2nd Edition, W, I. Laytcn, Wiley & Sons .- N
S N B . . ' - ) ' ¢ - .. st
" N . M - - . ‘ [
. Class Assignments? . ’ )
", , Given 4 exercise problems to be solved '
) . o . ‘ . C
- N 110‘ i i~ s
¢ " ¥ . ’ vé/
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Module Ho: _Topic: ‘ -
. ’ M R N < \
) * trapjzoids c
- | Instructor Notes: . Instructor Qutline: ‘
. 3 } ?ﬁ .
v &
1. Handout y 1. Discuss/demonstrate how-one calculates the
= .. ’ area of‘a trapizoid using the formula .
) a. Emphasis-that linear . 40 ' . .
. measurements, have to A=3%(a+b)xh *
be in the same wnit . R :
. values~i.e. ft. or A= Area . :
- | - inches or yds. or s .
, 1 - - meters. : 3 = Lergth .of one~side )
) ” . . PN . X
' . . ¢ . .. e ee
.. \ b = Lenyth of the opposite parallel side
. ’ h = heggr&)t/' . .
‘ < 1 2. Handout ¢ - . * 12. 'Give 4 problems , ’
~ \‘ . P s ~
L Y . ’ s X )
. ° 3 ) s .
3 r . ’ ] ‘
3 ) . /" .&‘y‘ . - . ‘. .
. i ' . - -
= - LY ‘ .
g B . .
d‘_ ) - * L
¢ N ’ ; "
%, * . . : .
4"’ . . e : o . o PO -
) ° - \Ly " I ¢ o
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—~ : ’ v .
‘ A - ) . :*, . ., . - .
- 3 " * . >
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.'- e, * - . .-
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S . . . ’e * "
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Trapizoids ° - ' ’ *;;

. 3
A trapIZoxd is a 4-sided f1gure that has two oop031te sides parallel but no*

. $

equal, ' b -

- an e e e >
.
r

a : ) “

Formula ) . !

The area of a trap1201d is ‘equal to the average of the sum of the two para11e]

sides x the height of the fwgure I
A=1%(a+b)xh ' o f K o - o -
‘Eﬁ@l_ T S s, L L
Find the .area of a. trapwzoud ‘with the dirensions of -
QS1de a = 40 . 7 Side b = 36 ft. h =5 ft. ; , v
Solufjon - . BT . o . y

A= (a#b)'x‘h ] S | _ | g

(40 + 36) x5 . .

1]
N

190 sq ft.
1T IS IMPORTANT 'TO NOTE THAT THE ADDITIONS OF a + b HAS TO BE COMPLETED BEFOR:
MULTIPLYING BY THE HEIGHT AND THEN DIVIDE@ BY 2
Exerc1se L R : | e

C e ' o

f1nd the area of a trap1zeld-w1th t :Himqnsions of:

<t

1L oa=10ft . . b'=15ft, h.=5ft.  1.° Ans.

2. a=30ft. b= 36t h=3f.- 2. Ars.
N » - ’ ' P '\ R .

I = % i = . h = . 3. Ans.

3 a _‘480:f\t. b = 500 ft h =6 ft Lo S )
4. a =, 110,ft. b=64yds. h=2yds. 4. Ans. N

L]
¥

e
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T M@ﬁ]e Ho Mddule Title: -~ ..
Y o asic Ma;tl'frematlzi cs . !
b e . VSubmpdule Titie: . ' =7
. :%prox. Time: A Areas . ¥ B
'*\\\\ ' : . ) "‘ ) > \ : = <
. 1. hour EVALUATION . \ - ./
: ;'Objét.:tiveS' ] / .
“‘ The. learner will demonstrate ‘the ab111ty to determme carrectly the answers to s
‘.-~ 8out of 10 prob]ems of areas o geometmc f1 gures of: v
g Lo Roctgng]es/squa“es / . W ) o e
: 2. - Triangles’ R tw
: 13. ,Circles | ‘ / .
v 4 Trap1zmds . C ) ,
o . / ) ':%J:. ’. -
’ . ' . < . #r o . ‘ .
- a) 10 "IA triangle has as its base 8:1/3 ft. and. its height 3 3/5 ft. Compute its area.
Lt ) ) «‘( ‘: < . }_ ’ ot -
o A ’/- d. 15 sq. ft& c , o >
“b. - 18.s5q. ft U ) . )
, ) '. ¢. .25 sq. ft. - ’
et L4 \30'sq. - ft. o tee
BEEEN 2. A _agoon’ has a 1ength of. 550 ft and a width of 400 ft. What is the surface -
. ‘area of the ’lagoon . .
A
W 1 a. 225,000 L .
\ -~ | b 20,000 U 7
. c. 69,080 R —- .
_d. 1,220,000 - L
. f 3. :Aﬁ"_B l;Ch watgr main has a crpss~séctiqhél area of o :
‘. a~—200.96 sq. *inches ) .
v b s0.2sqr dnenes . T — . 5
A c. - 150.24 sq. inches , ) . \/ f
T L e T
i [ — -3
N N . e
. . . ‘\"_ ; L . ‘a,
L ! L R T ) )
o [ . - ’ S :’&w 1 1 3 R
CERICT . e C
© D . o 0y ' e o ."im 7 h
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4. . The crgss-sectignal area_of an 8 inch pipe is how many tineglas great as

T b
*

3

P - 2

-

Page 112 of 158% v . .

the cross-sectiOnal area of a 4_inch pipe. - ’

o

L ods T T :
- oo C “

5. Theslength ofg% rectangle is 62-ft. and the width is '30
" surface area; 7. R ST T
g squfer Y R
' b.f§92 sq. _ft. . '/( e o
[] : Py {S’%. . « A . N ¢ ) )
/'. c. .1860 s'Gi."ft. . ) A { L
443800 G F T R

e

6.. A circular clarifier has a radius’ of '48. ft.

i’ . A
a l'l 30’1 . .44 :

A
iaY

o
~

%7 180864 IV
g BT e e T

. a0 NS \ . S

Jd. 7234.58 !, - 7 ) -
7. 'A-trapizoid Has the dimensions

area of the trapizpid. ! \
~ q‘? 2,450 "Sq-, fE. KR -\_a s : . * .‘ . "_}’ o

54900 ’g'q.x‘t.’ "‘ :“ O - . .’

J €., 600000 sq. Ft.

-

e

36,000 sq. ft. - . .

L

e
d.

e, W) L. - \
L 8._»A 14 inch wgter main has an area of:

. 1.068sq. ft, /v o< SR o
“ b. 615.44 sq. ft. 2 .

‘€. "153.86 sq. ft; T

09158 sq. FE.

. .. - - >

e
4

e 4 s
‘What is the surface area.
oo -/

- ~ «
) . $
, . » A - 1 icl - v,
ao ’ 2 ? * ’ :-""‘- - \ ‘ a . ’ L ” - '
LR e, - -~ ”~ - . f\_
- . “‘i@? ) . ' Ly -. g b } o
) bn 6 . . . _ . -2 } ¢ .
; *{n - f’a B » ’ v i = Yy
L . il s« . LY e v -
, ~ . - ' - e
c. 4. : . . © G
’ ¢ ¢ -
~y L ° ¥ . ¢ . J l s — f—_—. .
b A, - e — e — - <
I e, . " . . A - .

T gt ‘.
<*

ft. Find the,  ~ -

\ 4

P
.

o

.,- "\ )

V of the tyo opposite sides being (a) 430 ft.
. .and (b) 500.ft. The height .of the trapizoid is 5 ft. Calculate -the

A
t.’ ‘
" ~
f -
N
i R
:
’ ‘.“
v N./f;‘
PN
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9. A trickling filter

a. 78.5 sq. ft. S -
b. 31400 sq. ft. -
" ¢. 7850 sq: ft. , .

-d. 2125 sq. ft. '
10. - "A rectangular sedimentation tank
and 6 inches,

<+ the tank.

‘
Lt

a..
. 8
. b.

129.83 sq. ft.

\
-
¥

. 2885.44 sq. ft.

s~ c.’ 2875.83 sq. ft. '
d. - 2000.65 sq. ft.. ,
e '
¢
. h 4
‘ ) ’
U':, * ";-
. ¥
- §
V ~,
‘
. I4
- B - s “
~ _ ®
. ]
. Y
}
hY
; N t
,Q
. < \! :‘.

has a diameter of 100 ft.

.and width of 28 ft.

'whaf is the area?

has the‘diméns%ons_of.length_fOf ft.
‘4 inches. Find the surface area of
L M i .
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_ Hodule Ho: _Topie: . . .
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‘ ' "} Evaluation
.+« |Instructor Hotes; X ‘Instructor Outline:
. . .
. 2 f T, -, > - )
B S ) > n ' o e
X . - o i . . 1
. 1. .. Handout ) . 1. -Give 10 evatuation-problems. '
. . . . < A ’ . - .
f B Answers - . . . . $ "’ -
. 3 ‘ L ‘ N Y &
. 1. a ¢ . ~ s - f .
/ ‘ o
. b : , ‘ o
- ‘ bt bk
3. b ) - - ]
g 4. ¢ \ - '
{5. -¢ :
- L ’ . . Ty s ‘
Fa %8 6. d ! s ) ) .
S 7. 2. , - _ . . N
€ . Ak . ~ -
I3 L ~ -
’ —
. .18 a -
\ s © ” . .
~N N ®
* » 90 ‘c . : » ’ ' 4 )
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. Module Ho: . ['todule Title: : . .
: N S —1-Bysic Mathematics- \ B
}; o D * | Sudmodule Title: = . . i o]
2 . - LT ) - s
. , - » - v ‘ . .
Approx. Time: . VO]umes L , o " '
. . i . "’" o “ Top’c ¥ N . c s .- ‘# ' N
,\ o _ l hr. Rectangular sohds/cubes .
- Ob.)ectives The learner will demonstrate the . ablhtv to c‘etermrre the Zinlum
2 3 of rectangular sohds and of cubes. _ .o .
T . 5 ! N .".‘ L . I 4 R & g _.‘
~ [% - - ' . h - "
0y - . ; 9‘ -
T v . r? 4 )
l’ . , n N A
' N 2 B ) . . ) :_’.
* |instructional Aids: D :
s, . < N " . N ‘v “
- - LI N > < - .
¢ R Handout‘ /. .S ' N hd - ‘\ ;{1 ,
R AV (overhead transparancy) S o2 “ K NI
., ’ . ’w : "A‘ P ) '.‘ 4 ‘ h
. “ _ ’: . ) - . . , g- N - -
. '}in@tructional Approach:. d , o
Discussion ‘ T o " oa
Uemonstratwn ' C ; e S i
; 3 Exerc1se e °, o ] , PN
. - ‘ 4 é}&k& .t
) O . ) ;o Al .
. : : ‘ it
’ References. e ' ' ' ‘
Norkbook Basic Maohematucs and b.astewater, Processmo Calcu}atm{;s, N. Y. Den
of Env. Conservatwoo S ; ° ) e
e (:— . . - ’ . ~.~*‘
i CoHege Ari thmetic. 2nd Edition, W. 1. Leyton,’ lh]ev & Sons. . -
Study Aid WOerook, Mathematics™ for Wastewater Treatmef)t 5la‘nt “Nfie r@tors. .
Caf1forma Water Pollution Control‘ Assdcaatmn = X . .
,Class Assignments. ] S - : : , R
' “Given 8 exercige prob]ems to be so]ved - 4 rectanqu]ar sqhd 4 cuae .
| ] i , - . * " ’ L .
R = ) . . - ¥ . (’ . Fa
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Topic: . -
Rettangular so’hds/cubes e Y
- X\ ; VN L .
Instructor Notes: L Instructor Ottline;  f° .
. S < - s - .. >
N \l“% - - - - ey
S ) T
- 1. Han§d0ut - 1. D1scuss/demonsw te- how one calculates the
‘ B " ’ - volume of 'a red %nou]ar ,ohd usina the
) i ‘ a. -Emphasis that linear formula L .
. - measurements -have to be . A oy ’
Hs in the same uiit values V=L xWxH U
C oy i.e.. feet-or -inches, or . B . : .
, v yds®. or meters etc. V = Volume . -
’ . 4
\ - ~ . . g. @ - N v‘
) ° Emphasis that the umt L = tength ° 1 o . R
N ‘va]ucs for volume 1s in ) o
X < " cubic ft. or cubic yds. Y = Width, -» v
1 - cubit meters etc. e
p 1l = Height{dr depth
- .\ . - i a4 ’ -
oL % i v 2. Discuss/demonsirate how one- crz]culates
: ‘ the vo]umes of a cube Ua]ﬂﬂ the Fnrrmuw
: R ‘ . - v ¥, .
s T v s T Lk
- * N . - A
i o . V= Volume -.--. ',', - o7 '-,,’, O /7
" ~ ) Ve . : ) . . R N .
7 . v h L= Le}nqth of one side, ..
:?. £ : : . ‘ ‘ ’ N ’ :.
' ' . -3. Gwe 8 prob]nms‘ .
[ ' . d . % o { £
. - - cubé . . - .
N ~ . : 5 L L LN ? L
. N 4 - recta‘poular‘ solids . SIS
. 3 . K . . . .
'P e M. . P ° - el ~ v - - N . -
. .. ? R ,' . v . . ! /7(\{ K Py ) ,
. ;\ﬁ'« . - ,‘ - ‘e S . -\’
—~ . . . ( .- ’ ) - —
- * * © e - .3 ’ ) A Y - )
- . - T : -
- "= P i ° : .- - % ‘
N R ".’ ', s W ' - ) - T ‘—,
- . ) _ - ) . . .-
e , & - . AY 'f K
% = e " . i LY
3 . ‘ , f . . . (u;- i o
* 118 . . , B
mRic Ve / . . -
B N - .ﬂ ” . L3 '_‘ -, N
.' . . * \ . . N—/.‘ v‘v.l . "“ .
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Example

Aythree dimensional figure that has

©

Formu]a

The vqlume of a rectangula? so]1d is equal to tﬁe lenqtn X w1dth % hewqht of

the f)gure
V=LlxHWxH

Solution

V=LxWxH

g
.

=30 x 15 x 10
= 4500 cu. ft.

N
. 3 f .
Ry
% B
4 #
.
Bad
[ N
.
t
s
-
BN
t
. .
v
- - .
. - '
W
.
Lo T
. ~

’.

B

\ \%

‘Find the volume of a settling tank.whose.dfmenéions is lenufh, 30 f+. width 15 f
and height 10 ft. . )

t»
six (6) surface sides.
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A cube\?y a spec1a1 rectanguﬂar sohd where all s1des are Qqua] v

Formula-
= (.L)3 )
Exaxﬁg]e . . : : ‘ . : C.

Q‘Find»the volume of a setthng basin with the dlmensxon of 20 ft.

\Solut1 - - . e . - a

‘\--(L)3 S . . B .-
= (20)3 s
‘s ) ." q AN
= 8000 cux ft. - ‘ \
”’;‘« o ] ' \
2 % : * ‘.“‘ N ’ L -~
- ¢ A ' \ N
'3"'5"' ey
Exercise T ' ‘ : | o ,
" Find the vo]ume of a setthng basin with the dimensions of + ° E’?
~1. Length 15 ft. ‘Width 10 ft. . Height 5 ft> % Ans, T
L4 / .
2. Length 16 in. - Width 6 in. | Height 127\2 Ans. :
j -
©3. Length 200 ft..  Width 150 ft. ~ | Height 5. 3. Ans. '
4. Lenddh 20 ft. - wi'dth’ 20 ,f-t;\“ | Height 26 in. 4. Ans. — ,

1. Side 5 ¥t. : ‘L Ans
- - ’
2. 'Side"10 ft. 2:'5:§hse__3___
3., Side 12 in.- 3.5 Bnse_,
. . (S L. ' ’ a{"’ﬁ‘ ’ N
4. Side 8 yds. 4. Ans.
’ ° ~ LA - '. ) -
. \\\ <
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¢ ', [Module o: - | Module Title: . T o

‘ F . Basic. Mathematics ' - “ AR
” S Y ' ‘ —
£ _ ‘ _Submodule Titley . P :
. ' ) o VO] es ¢ o o ) . . i
Approx. Time:, . [ ‘olume: _ : SRS
~v. Topic: - = \ ' X )

. P

© Y2 hr. 'Cylinder S LT

- ) 4 . ) ~r‘.
. |Objectives: The learner will demonstrate the ability to determirte the volume
.- |ofa cylinder » o - Lo

RN B . ) . ( , LY ) . @\'
P o ' . ‘. [ .
AN, D » . -~ '
PR . . . bt

b e * i ' -
. X S,
. . x
. A L N ) ::' .\
% ['4
1. v
1
R » S
|Instructional Ads: . . - . . -
'v‘ N . . . ) , ” 4\ .
<%, |Handout N o , . ,
5 - ... AV (overhead transparancy) - e ' '5{' .
- \ ~ - . = -
NN . ! o #: ." ? - l .
. S : - R S S
- J @ - " . . .
, Instructional Approach: . ) - ‘ . ’ '
\/.l . ) . . » A ’ . :_. "‘ ‘ . * "
3 Discussion o - ‘
Demonstration ‘ L " C
-|Exercise. .- , A N Al
- . ! - . - . . - . e
U U Lo . o

References:’ ' : | v '

Workbook, Basic‘Méthemafics dnd Wastewater, Prooé%sinb Calculations,, N. Y. Dedt.
of Env. Conservation - , - T

N ' !, . y“ 2 N -‘_ . .\
' - Co]Tege Arithmetic, 2nd Edition, W. I. Layton, Wiley & Sons SCTI i
1study Aid Workbook, Mathematics .for Na;teuater.Tréatment Plant Obefa;ors, e
.{California Water Pollution Cortrol, Association : o
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.~ . [Class Assignments:® . ] o K R
Given 8 %xer&ise problems to be solved. . L - .
v s _ 7 _ .« . ) = . .
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& . A\ e . M




Module Wo:* Topich® . .
LS Ty * < ° -
R Cylinder \R\_ ¥ //// .
= v ~ Y - " \ — / - * :
Instructor Notes: .- . = / Instryctor Outiine: | //\ & ‘

* <&

“I. Handout:
"a. Cmphagis that Tinear

" measurements’ have to be

.in the same unit values"

i.e. feet or 1nches. or
yd:. or meters étc.

Ve

b. Emphasis that the unit

- - values for volume is in
cubic ft. or cubic yds.
cubic meters, etc.

L]

|

Eaar—-

D1scuss/demonstratq how one calculates the-
volume of & cvl1nder usira the formula

V = 7-'x RZ x He . ' .o
.v~=577'D X H

. ¢ 4' T~

V= .78 x Qz-x o

Vo]ume B I
ji' 3.14 ¢ | e

R = Radius of circle

D = Diameter.of circle

LH = Hefght,or tength of cvlinder -
. —~ Lo - * .ot .

R W ! . <!
. ,Bive 8 exercise problems ‘ . ) ,
?vr . N <, - ° .




|
-~ ~ ";ﬁ'? A ,i
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’ . Page . 121 of 158 }
£ - . - - t
;lihder o ; - ‘
; A cyllnder 15 a very common. figure.f Pipes and cane have the form of a cvlinder:
meMa : e . “, Y - : -

,/

The vo]ume of 3 cy11nden is equal to area of ‘the base x tne he1ght
(REMEMBER THAT THE BASE IS A CIRCLE) _ -
The three formu]as that cou]d be used - o M ..

7’.x R x H ‘ ‘

R = R;dius

2. V= W x 02 x H D =‘Dia@etér _
I P
3. V= .785 %0% x H H = Height . \
- ' =314 Y
(Figure 1) © R

It should be noted that the position of a cy11nder may be vert1ca]

Figure (1)
or horizontal, F1gure (2)

‘ ¢
4 '
.. L _ LT
- > ’ (Figure 2)
»§. N - K )
. o
, St : . :‘
. \Examgle 1 | . S , - | "\Q' o |
§1ng the volume:-of a-qy]in&?ica] tank with a radius of 20 ft. and a heiglit of
5 ft. L .
. - b . R - 7 . -
Solution S : : . o -t
- B . . A s -
=Mx REx H - . o _ -]
. I T N T ' ' . , ' )
= 13,14 x (20)? x 45 - : L
="66520 cu.-ft. . ‘. - . 7 R
Lo T e : o T : P
123
- — ‘ ’ -
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» ) R " " Page 122 of 158° .
.xamg'le ' .. ' 5 X ] :
Find the vo]ume of a pipe w1th a d1ameter of 12 1nches and a length of 20 ft. ;

F2
Solut1on A .
' aA 12 inches 1s converted to ‘?&et - 1ft. o
B. Using the formula ) .
. V’- .785 % D2 x H K | he
The H is the letter indicating he1ght ‘but-since the problem states length
| than substitute L for H. So the formula
V=785 x D2 x H s d

~1.1s converted to )

¥V =.785 x 0% x L ‘ ' ,

= .785 x—{1)2:x 20- '

.o " . R A
= 15.7 cu. ft. - ‘ . ot
e o * J
Exercise 1 . .
Find the vo]ume of a circular tank with tke d1mens1ons of A
1. Radius 40 ft. Height 15 ft. ° 1, Ans. '
2. Radius 62 - Height 120 ft. 2. Ans.
. e "

3. Diameter 124 ft. »*-:. Height 60 ft. - + 3. Ansy L

- ) 4 . - \

4. Diaméter 80 ft Height 30 ft. , - 4. Ans. s

) . S .

Exercise 2 6\ X ,

Find the vo]qme (ft.3) of a water main- (pipe) with the dimension
1. Diameter 8 inches Length 2000 ft. 1o a7 -

“:} 2. Diameter 14 inches Lenoth 400 ft. 2. e
) '3. Diameter 18 inches Length 12 ft. - 3. Ans{—'—‘\

4. Diameter 6 inches Length 20 ft. . 4 Ang—— o0 -

. ¥ ,' N ‘| '

- T

f 124 -

F R 9.
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Module No: - * Module Title: ° g T -~
' .Basic Mathematics | a ‘
. | Submodule. Title: ST
< ‘ Y .
Approx. Time: Volumes - '( ’ B ‘
1. Topic: = . ) : . -
1/2 hr. Prisms . . -
. . . . I NV
Objectives:  The 1e3ner will demonstrate the ability té dete-mine the: volume s
.of a prism. & . L o ( o .
° - . . F
T o ’ . )
N N
\\ ‘
Instructional Afds: o L, |
‘Handout { ) r . !
AV {overhead trafsparancy) -
Instructional Approach: ) .
Discussion ‘ L » ’ .
Demonstration ‘ . h T
Exercise —— L -
Refer;ences: o ) - . ’
]. Workbook, Basic Mathematics and Wastewater, Processing Calculations, N. Y. Dept.
- § of Env.. Conservation ) ’ . e ’
e o 4 - Py 7 .y e .
-College Arithmetic. 2nd Edition, W. 1. ‘Layton, HWiley & Sons. |
. - » * . c ¢ \ N
Study Aid Workbook, Mathematics .for Wastewater Tre atment Plant Operatcrs, *
California Water Pollution Control Association . T .
A 8y , . . A . N (24 ‘I ‘:. S . ’
Class Assignments: L P . )
_Give 4 exercise problems to be solved . . . )
1 . . - , CC ‘. * Yo ‘b ¢ ; & ) )
" * ! " . C.C. A - é‘-. . '
‘ . ‘ 1.25 ’ = ‘v“ . ' ’ N “
e S Ve ' . ‘ / '



i ' - ' -
N NN T
- * - AN ’ )
3 i .
R 2 B . L
Page 124 of 158
Modulevio: . ‘ . ’
Instiructor Notes: ~ ° / Instructor Out‘l‘ing: A
. [ 4 - r - . ’i !
RIRE Hadout L 1. Discuss/demonstrate h_ow one ca]culates thc
. T vo]ume of a rism -~ )
« -+ a. Emphasis that linear ..
- measurements have to be V= 1/2 xb X h X L (
‘ in the same unit values| |, , ; ,
T i.e. feet oF inches, or -V = Volume_ )
yds. or meters etc. o ) : . .
‘ S ~ b = Base of triangle "
b. Emphasis that the unit -
values” for volume is in h = Height of triangle
- cubic ft. or cubic yds.| . - ‘ - o
cubic meters etc. L = Height or.length of the prism -
) :]2. Give 4 problems. .
- N "\\- ’
: L B o
/ . .
A ] . . .
o " Y
&" L ‘
. .. A
. \ f
. \ . ) ’ . ; - . )
‘ o % 8, o
‘e e « ' ' . *M‘\J'T; .




j.‘ T - -;‘ ,,,,, A‘}: :~ . ? a ] -‘il o j . pre B
S 3 : . — - =, -
N %,, : . . * ‘?; s ~ - 3 - - _P,-)Ll.'\ .
. ’b. _ . Y A 4 . _ » -
- - P 3 — \;m . =
~ -( -— ’ i \ .- Page,125_of158 -
//_ A ."7 ° .,‘ y - / A . .
-, . .- ‘ . “ . T - TR
. : Pmsm ' - S @M’M
' . 3 The best way to descnbe a pr1sm is to v1sual1ze the. _flgure — \
3
)
‘a ’
V=%xb xhxl : - _ ‘
o - Exercise - 3__ . ~N e .
hd L ) - Ehd . —)L. PN -
N N - . Calculate. the vohme of a prism with the dimensions
B —_ A
, -1, b =10 ft. h= 4 ft.
L 2. b= 45 fty he= 40 ft.
o T3 b=25ft.. _h=10 ft.
4. b =65- h*éz_\ft.
_ N \_ N
\ - - . . a ' -
ST o : ’ S ' C : .
B e S S . N R
g ) . : . . L . ;
’ 7 -~ - N .
Py ' S "V
B " e X I - '» _——;‘ :V!;; L] N . *
f i V- AN ’
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. 126 o 158 \
Module flor T Fodule mh & R ‘
v S "

.
O,
o
wy .
1]

b

o Basic Mathemat1

‘Submodule Titler

. ., |Approx. Time: . ,yblumes' N
o - . - I Topici .. A _ o '
I 1/2 hr. | Trapizoidal olids . -

- Objectives: - The learner will demonstrate the ability to determine the volume-of :
rapizoidal sohds . :

- -
o

/ ’. -
+ . . ;
Vo '
- ~ P \ \1‘ ~ ‘ .
< ‘ .
*
. . . - o { o N
InsSructional Aids: - . : : .
. ' ’ - ‘.// - »
- Handout , > -
N ¢ . > -~ Ve ‘ . RN P
* AV (overhead. transparancy) k \ .

~ . A >
R . . <o . . o
r . 'S 3 R R A
— = - .
. . . ‘. .

Instryctional Approach:

- & Discussion - . -
‘Demons tration . . o -
Exe . o " 0 ,
. , o N .

.“.|References: 3 o : .
Workbook, Basic Mathematics and Wastewater, P cessing Calculationg, N. Y. Bent.
of Env. Conservatwn \ . p RN ' "

'Co’nege Arithmetlc 2nd Ed1t1on, W. 1. LaLyton, iley & Sons..

8r

_Study Aid WOrkbook Mathematics for Wastewatey T
Cahfornia Water PoHutwn Contro] Association

© : el
Class Assignm.m.s - : - N . :
-\ Given 4 exercise problems to be solved. g
s [ ) ’ . ) ( .-
. ‘ L] : -:’:;.zﬁ,' ,;J.

. * »
. N . . . [ * .
. ‘e e , < - . 4 ’
v ., v .t
. - I3 .
i :
- , v 128 -

Bt . g -



Page * 127 of 158

wt o \. : —_—
- | Module Ho: #| Topic: T l N i
. . " , L
‘ _ Trapizoidal Solids ° _ _
Instructor Notes; . Instructor ‘Outline:~ ° : |
"1. Handou 1. Discuss/demonstrate -how one calculates the 1
N A volume of a trapizoidal solid using the |
a. Emphasis that linear formula- - -, =T
" measurements_have to be '
in the same unit values |- 'V = 1/2 .&Al + A;) X
' i.e. feet or inches, or . Coon
yds. or meters etc. V = Volume . )
) ’ s N ,
b.” Emphasds that the unit '\ “A; = Area of the surface (& x-W)
. values for volume is in N }
cubic ft. or cubic yds: ‘A2 = Area of the;base
cubic meters etc. £ >
. : ‘ H = Heéight or depth | ~
7. c. Note that trapizoidal - ‘ P '
. sblids usually. is the . \
‘geometric figureof a_ f = - . B '
Tagoon. - . L T~
d. . Explain that A; =_f1xw1 t -
) 1Y . . A Py a
. L1 = Surface length . -\ _";
. _ )
Wi = ‘Surface width ‘ ; :
e .' * . ‘ '
o and that .
’A2‘= L2 xWp - D . "m,,‘
L1 = Length of *basé -
% W1 = Width -of base 7 _ -
2. 4Give, 4" problems g.
i * ¥
* \ 1 ‘9 . - .
. v . X , v . \ . — "
- ‘ (P v‘ )
v . - (_“ » - '




t

™

s A
surfaces are\not’ equ01 in area [
\
c“/‘ - \\‘
f'\ /
. \
. -\
i
Formula \

, the lagoon, is5 ft. Caiculatf the yolume of the lagoon. ,

P WO TR Y T

4 L

Trapizoida].sblid

L S

A trap1201da] solid 1§~/ geometr1c figure where two qppos1te and Darallel

" The volume of a trap1zo1da] so]Td is equal to the averaqe of the two para11e1

surfaces x the height (depth) of the so]1d
1/2 (A1 + A7) x W

Aj = Area of the ‘surface tl‘x Wy . o : :

where Ly and Wy is the.length of the' surface ) o |

And . o s "
Aé%= Area of the base Lz XWp ;5 .

Where L2 and Wy is the length and W1dth of the base -
"And’ ‘H is the height

£
_Th1s geometrxc figure is usually thelffgure‘oﬁ a lageon. v
. . h . .._ . ‘
.. Examg]e ' ’ R

s 4oa~ ft:, length and 300 yt w1dth
bottom (base) d1mens1ons are 1ength 390 ft and wxdth 2$ﬁ.ft

, [ o . . H
. ' o~ o - N
= . v ’ .
F .
. . - ﬂg' L4 . I
.. LY .
. .
B

I - * . -
. . . « .
‘) - ‘ . . R N 2 6

. N - . R A
. 130 - : ot
> ' N . .
.

The 9
The depth of



B
.,_,J/Lt
<

;; 7 ) . ' \}"'A-: ) .
. “ N '-g.’>f(
i i - - Page 129 of .158 )
\\ ------ -
5 I
Solutxon . t .
1/2 (Al + AZJ xH N 7 ‘

"

582750

cu. ft

1/2 (1zdboo + 113100) x5

I

-

«

\\ A\
IT IS IMPORTANT TO NOTE THAT THE ADDITlON OF Ay + Az HAS ‘TO, BE. (01PLETED

v

-

' BEFORE MULTIPLYING BY THE HEXGHT AND, THEN DIVIDED BY 2.

1t
\ ’\‘A‘f*

'Basez

.

- ¥

Width (W)
290\ft.
385 ft.

10 ft.

32 ft.

2

co. \
Exercise \
' o R . .
-Find the volume of a lagoon with the dimensions of:
.Sﬁrface Surface .Base
‘ Length (L) Width (W1) Length (Ly)
1. 600 ft. 300 ft.. . 580 ft.-
2. }?00 ft. 400 ft. 475 ft.
3. 18 ft. 12 ft. 17 ft.
4. 40 ft. 35 ft. 38 ft.
N 3 :
. e
. !
- . ‘ \/l
‘ ] ‘
- ., & e
) = B e,
3’% o Lo
" ”.‘ A}
1, 131
. ) o R
o~ K )

ft‘
‘Ans. ,
ft. .
ft. * r
ft. y
S
. -




© Page- 138 of 158 .

Module Ho: Module Title: - S P
12 .=_,' T . o \ ', ._ i ‘s - i
" E Basic Mathematics X S ]
Submodule Title: . =« . . - . * . N
’ - s Volumes . N - e e
Appros. Tine: | . , i

A < T°pi~c: .. , w- L‘., . . N vt
S lhbre, | Pyramid I -

I - - 0

‘ ) ' . S,t * 2
Objectivés: The learner will demonstrate the ability to:degenning_the°v§Jume
of pji;amids wWith: » - - ~ - o & o N

Ao
o

S Y

o . §J
1. Triaqgu]‘ar base v *

i
. R A .
12. Rectangular base " SN e _ N
. - * . o N v N
3. Circkﬂar base (cone) _ ’ " « s SR
- s -t 1 Cos s
. A e
Instructional Aidse R . ('. ) S e N
) , o . . . | o ).
Handout - oL, - S S g
. . . . . oy PR -
AV (Overhead ‘transparancy) - S T
~ - ) - -° ' ) q"
Instructional Approach: ' E . y
C ' ' . ’r ", . 7 . .
Discussion : o , T S
Demonstration - e . S s " T
Exercise. o A TR .
‘6. N L] w“;(: ) . ) % :
Peferencas: - . - ' . i - ., . ) . )
Workbook, Basic Mathematiés .and Wasteyater, Processing Ca]cu]_a‘t.;:ons, N.. Y. Dept. .
of Env. Conseivation N o ' s e o > =
. . oot s L. - h . . R Vv . . Tem
“College Arithmetic, Znd Ed1twon‘_§ W. I.-Layton, Wiley & Sons. .
Study Aid Workbook, Mathematics for Wastefwater Treatment. P“],ant Operators, )
Lalifornia Water Pollutipn Control Association. - ’ BT (PR
e - - , — r————le et =
C1a§s Assignments: - ' " ’ e o :
iven 12 exercise problems to be solved . L ,
4 - Triang®ar base, 4 - Rectangular bese, 4 - Circular base (cone) - S .
L b - * ' . ) PR M
. ’ ” , .
. 2 . o B -?h,’ ﬁ



ST e Page 131 _ of 158 -
T e ST T
T ﬁqdﬁg Ro:- . Topic: _ ) ' . g . ¢
: v “"5‘; S ’ | Pyramid + ' ot
G ) \ S : -
Ty -~ {Instructor Notes: Sy Instructor*Outline: , .
. . ‘ B * . - * ! d ' . t . .
- .- }1. Handout ’ 1. Discuss/demonstrate how one icalculates
- P . T ] the volume-of a pyragmid with a trianqulara
PN a. Emphasis that iinear base using the formula * i |
. Measurements have to be : ' ! o
. .. in the same unit values V=1/6 xb x-h x H S :
SRS § i.e. feet or inches, or |- v\ S
e : . . yds. or meters etc. = | = Volume ' s .
‘b. Emphagis that $he unit | b = Base of triangle
. K values-for vollpe is in | .« A
‘o ) cubic ft. or cubic yds. h = Height of trl{éngle. . .
cubic meters etc. - . - oo
H = Height of pyga‘"amid _
‘/__ R % ‘
2. Handout - . | 2., Discuss/demonstriate how one calculates:
! — |/ the volume of a pyramid with-a rectandular
T ' - a. Emphasis that h‘n?t~ . . base use the forgula . ‘
’5‘;‘&”‘;41:( - . m@asurements have¥to be | . ;. x o "
- "* " in the same unit values V=1/3L xW¥x T, 4
L i.e. feet or inches, or | - & X ‘
yds. or meters etc. V. = Volume

-

Emphasis that the unit L = Length of rectangle <
values for volume is in -

. cubic ft. or cubic yds. | = W = Width of rectangle ’
K ’ cubic meters etc. N P . ~
’ o H = Height of pyramid
. . R ; _ L o - .. -
3. ‘Handout __ |3 Discuss/demonstrate how one caleculates
S - 1~ the volume of a pyramid with a circular
. . " a. Emphasis that linear B base using the formula -~
ST - .. Mmeasurements have to be - - ..
in the same dnit values ¥ vV z 1/37F R2\x
' Pios i.e~ feet or inches; or - - : - s
, C . Yds. or meters etc, |- V=1 7 02 X H ' v
,-. B." Emphasis that the upit s Volume ) % R
. - values for volume i5in | #* o : . )
‘. - cubic ft. or cubieéryds.’ ‘TI’= 3.14 -
s '+ cubic meters-étc. = — S K BRI
' S R = Radius of Circle = . ., -
T | > 7 T b= Didieter of circle = .-
] g , ‘vg

.133/; S | _—




-

.

tocule HKo: "Topi'c: /2 | . ' -

" ‘ B Pyramidg

Instructor Notes?®’ ot

Y « Pl .

Instuctor Ogt]ine:

4. . Give 12 problems
4 -‘Triangular’base
4 - Rectangular base
2'4 - Cifcu]ar base

-»

’
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e RN | = * Page 133 of 158
- ’ ' \x‘ o ’ . ’ »
-":' ‘ e .} x‘ Y . l‘: - - TITTTIA T T e s ? FEWTW L “ed
" 4: Pyramids =~ . s ) -
1 Ry?ami&s come jﬁ th}ée besic baée shapes: ‘//////’
171 The Tr%angular‘Bhsp \ T
] . o i ! ~
¢ . q ’ -
~ - L
2;- The Square or rectangular Base ',
. . R
7] 3 The Circular Basé (cone) AN
4
Formula
PN L3 4 .
. The formula.to calculate the volume of a pyramid ist b
i} - - :
. V.= 1/3 X Height x Area of the base - ’
} ' “The  forfnula for a triangular based pyramid is:
. ! ! s‘ ’ < , '
V=1/3xHx 1/2xb xh or V.= 1/6 x b x h x H
b = Length of side of triangle T e :
h - Height of t}ian' . .
*| H = Height of pyramid
Example I . . "\
’ ‘A s ludge hopper has thg shape of a triangular based pyramid with ihe'dimensions
b = 30 ft. h$20 ft.  Height = 2 ft. -
L . Solution I C L o
, V=1l6xb%hxh - e
' 4= 16x 30 X' 20 2 . -
s v = 200 cu. ft. -
r oo : h 135 . * -
S Q ‘
ERIC : ..". - .
.(' Provided by ERIC ‘;’ ) ,-'* —~ o . -




E o

"

Ao Y ¥ A - )
‘. "f::v L s » , o -]
zf:‘:?. , : . i . .
% . o N .
‘! & : | a : | \page gﬁ of? }s&x\
: Formula - | e L ) S
N “ | The ﬂ)rmula for a rectangular based pyramld is: a
' V-1/3x~Hxwa" . y .
" lL= Lgngth of r"e'g:%a'ngle- ~ . " )
W Wigth of rectanglé . .
) - Height of pyramid - - L e {_. § \ :
Example II - ° ' . " ‘
Fir;d.the-\‘relmne of a s}udge hopper tha't has the sha'oe of a ifectau-;h]ar based
pyramid with “the dimensions of: | d et
L=60ft. -~ “W=50ft. Height=8 ft. -
Solution IT "= ' - .
V=13 WX H N N »
) = 1/3 x 60.x..>56‘x 3 o ‘ ( »
"Ll = a000.cu. gt - ‘ .
Formla \ | *.' ' .\ - .- ;
S The formula for a circular base"d pyramid"?‘egne) is . -
=13 fT R2 x K - o |
'T'314 S | .
R =-Radius. of circle . . - h
L Height . ° : ) o
. Example 111 ' . T - B
“Find. the vo]ume of a cone that has tbo dﬁmenswns of - .
R=.50ft. H=5fte i - - ‘
V=1/3x'rx szs - . : o
= 1/3 x 3.14 x (50)2 x 5 e e ‘“":-' i
g =113083.33 cu, 7. - R
Ao T8e T
. “-,‘ - R 1" ‘:h .
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L3

-~
2.

AN
3.
4

L s

i

4.

, Find the volume of a sett11ng ba51n that has a f1gure of a trxez/p1ar based .

pyram1d w1th the dimensions of:

5ft. -
30 ft.
/

b

10

-
°

b h
b=10Ft: b
b=35ft° h

-
3

\'?ind the'.volume of a

pyramld w1th thé dimensions ‘of :

1. L=
2. L= 1°t. W

LY

3. L=

-

10 ft o=

60 ft. . W=

L <40 ft. © W =35 ft.

]

3 ft.
20 ft.

]

12 ft.
30 ft. |

settling’basin

4 ft.
=,6 in.

20 ft.

s

H
H
H
H

w

:r::r:::]\::

LY

L)

4 ft. 1.

7 ft.

SN
>

3
(7,

A Y

11 ft. 3
15 ft. 4,

.
L

that has a figure ofka rectangulqr,Based

~ # .

=15 ft. 1: Ans:.
= 28 in. Ans.
=2 ft. -‘Ans.

W™

1 ft. . Ans. s

Find the volume of & cone with the dimensions+of: =

R

¢

1. Rf‘ls‘{t.
2. 'R‘
3. D=
4

D=36ft. . H
r
-,
L]
. ..
)
. .
~
I’ [
:
- 2o
0., !
\ .
[}
* T

=7ft;  H
0 ft, W

]

12 ft.

]

2 fto

]

36 in.
12 ft.

g

. -

1. Ans.

3. ‘Ans.
. .+ 4. Ans.

%
y
. MY e N
. . "
.
y ¢ A\~
ke
: LI ]
» .
»
o
.
*
‘

6 v
v - \ - -
d - L.
~ L Page 135 of 158 -
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PO uHodu]e No:

Basic Mathematids

| Modute Title: : ‘ | .

Submodule Title:

|Approx. Time: Volunes - I —
;5 h Topic: ' T _
‘% hr, . ‘ : '
} o * . | Sphere r*? ‘ - .

Objectives:

. ¢ ( <t : s
The learnerwill demonstrate the ability to determine the volume of a sphere.

.

.‘ - ‘ \ \’{ . ‘ .
- o ’ o~
f Py S \' .
-~ . e '
Instructional Aids: . _ - -
Handout
AV (overhead transpérancy) o
. _{1nstructional A ach: ”
. onal Approac - |
* Discussion s
Demonstration ‘.
Exercise v .. i
' __", . : . [ ' .
1References: = - . ¢

A

~of Env: Conservation. . . : ‘ : -

N U U oo oo . .

Study Aid Workbook, Mathematics for Wastewater Treatment Plant Operators,
«4|. California Water Pollution Control Association. :

~
‘
‘“

~

Fl N - . i vl

“

Workbook, Basic Ma%hematics arld Wastewater, ProEessing Calculations, N. Y. Dept.- «

Class Assignments: S . , )
Given 4 exercise examples’ ‘ ' - ' :
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Module Ho: Topic: _
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. ! o\ Sphere x K . -
- - N - - - = = . - ‘a~ . - r—
Instructor Notes: Instructor Outline: :
o -~ v P .
- . Pl N - T
- 1. Handout ’ 11. . Discuss/demonstrate how one calculates the
. T " . volume of a eylinder using the formula:
a. Emphasis that " T - AN
SN : . V=4/3’x§PxR- N
. . RR=RxRxXxR .- : . .
: - V- = Volume of sphere .
. and Not 3,.x'R » J B ‘ Y
2 . . o ’ . ﬁ =, 3.'_”1'95. / n . .
b. “Emphasis that the unit . N B :
values for volume is: '~ 'R = Radius of sphere ) - p
. cubic ft. or cubic yds. |’ : !
' - . cubic meters-etc. o P, .
- . . T Give 4 exercise problems -, ;
., ~ ¥ - ' .
- R , -
B - ¢
3 . N v -
, o . ) . . Y H . il
o . L * * A cr .
’Q :’M—s. .
c. . - ‘ .. -
P ° - \ - R .
. © X v .
’ %( b%: . -
. -~ s () y
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| Spheres
A sphere i$ a solid figu

is equi-distance from

«

A sphere has a"xpradius of 30 ft.

. Solution . - s

The formula of the sphbT iss.

V=14xTI xR
Te .3.0' ’ a. ’

x 3.14 x (30)3

W

= %.x\3.14 x 30 x 30 x 30

= 113040 cu. ft, -

e o, '

s e,

re included by a surface where"every Boint of which
a point within (the center). ) .

" The formula to calculate sthe volume of a sphere is . o
. « o e -

‘ ' . T = 3,14
‘ . ' ‘ R = Radius of spheré .
\ * ' \‘ . P N 5, o ' »
Example - ﬂ ) "

Ca]cu't;ai-:e the .volume of the sphépe.

."." .X

a*
!

P EANE o [
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- [N . " e - ek ket ik = Canit T .
Exercise - a s
: ) T m T -, N
 Lalculate ‘the volume of the sphere when; < 4341 .
R = Radius ' ) o
- ——p— . . b - - v,
- - . s LY ' “
D = Diameter . T
- - ’
- 1. R=50 ft, s .-
‘ 4 . v 1.7 Ans., .
- ‘2. R =.,25 ft. N 2, -Ans. ~,
o 7 ‘ ‘ ~,
3..D = 60 ft, I'e 3.1 Ans’,_z '
o " 40 D '-': 100 .ft. : - . ~74. Arls. * -
* A\ . . .
. ~ . ~ (\
- * °
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Module fio: i’Module‘Tit]e: ' T

. 1 Basic Mathematics : . .

-« -1 Submodule Title;

Anprox. iﬁmer )

~ Volumes ) > -
, : Topic: '

1 hr. Combination of 2 geometric figures

-]

Dbjectives: - 3

Yhe learner will demonstrate the abiljty to determ1ne the volume of qeometrlc

figures.

f1gures conposed of .2 bas1c solid

a
-

[N

Handout

h

{Instructional Aids:

AV (overhead transparancy)

1scu551on
Demonstration

- Exercise

PR

¢ Instruftional Approach:

.
. €

-

-~ N ) Ty . . P

{References:

. Porkbook, Basic Mathematics and Wastewater,,Processing Cafcu]ations, N. Y. Dept.
-pf Env. Conservatlon . i

btudy A1d Workbook,

Mathema

California water Po]]ut1on

.

'College Arxthmet1c, 2nd Editiod,-w.:I.

tics for Was
Control Asso

2

.

. Cléss'Assigﬁments:

N

v

pad

&

Eiven’3 exercise problems to.be solved.

-

“142

¢

' - 2.
Layton, wiley & Sons. .
tewater Treatment P]ant\Operators,
ciation - . .
~4,t&" . 3 “ ~“ i 1,

- ’\) . "»«f% “
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Hodule Ko: . ~Topric: ¢

. - A

. ‘ : Combination of.2 geometric’ figures

' Instryctor Notes: Instructor Outline: -

I~£;:
7

Dk

— ﬂ)' !

1. Handout 'y 1. Discuss/demonstrate how one calculates- the
T volume of a unit that is comnosed of two .
v o . . .o . figures. - : '

4

2. Typigal ‘units "cdmﬁos_ed of (2. -Give' 3 exercise problems. .
two figures are: . -
1. Cy'h’nder‘and cone RS -
. - : Y

-.- | 2. Rectangular soVid and - : : .
. - rectangular based pyramifl. ° o , * '

- 3. Cylinder and % sphere..” _ Ve

4. Rectangular solid and- - ' .‘ .
' Y prism. . ) ) - o
. - \ ‘ . .
— .5." Rectangylar solid and : el - . o
. g trapizojd.— bl : o .

ie
¥
*
-
4

.\)
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Combiriation of 2 geometric figures. _ LT

‘Most units used in tréatment plants are composed of a combination of two
figures. ‘ B I T '
' One must first determifie what basic figures compose "the unit. R

Example -

A clarifier (See.sketch) has the dimensions of: Radius 50 ft., the total
weight is 15 ft. and the height of the vertical wall is 12 ft. Calculate
‘1 the volume of the clarifier. Ans. in> cubic ft. .

:
\""”
Gl -

v

Solution~ : I ~

- -

£ -

_| The volume’of'thé clarifier i; composed of tﬁP volumes
1. Volume of the cylinder

2. Volume of tﬂe.copqr .
fd;ﬁula _

fbfal volume = V cyl. x V cone’ i
y_cjﬁﬁ ;7ﬂfg;§2>§\Hn ‘

- 3 x (502 x1

3,

'l

'j_~«v Cone =1/3 TTx RExH
. =,1/3“x 3.24 x (SQ)? x-€15 - 12)

T U3 X F4 x (50)2 x 3 |

- = 7856 cu. ft. ¢ ‘

“

2

1]

.Total volume = V cyl. + ¥ Cone
-94200,+_7850. _

16égso cu. ft.

yrrngd

~

14 ft;
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Exercise = ' D !
71.Find tRe volume of the figure.with the dimensions (see sketcf{) '
: 10 ft. o
o - L ol
-. -~ ' ‘
10 ft./ | .
‘ : ef 9 ft.
1 .
. N a1 .12 ft
B N 17 ey & A
Solution A AN Prs
"~ T Vol =V Rect..+ V of prism \ = '
SLxW+HR+ 1/3xLxWxHy _
. . . ’ el
T =10x10x9+1/3x40x10x3 . - . .
. . o . \; . .. " 5 -
— = 900 + 100 - . o
sdoveu. 1 - S ,
"~2. Find the volume of a’figure with the dimension (see ske’tch) )
Sol'uti;,on ‘ -
TV51'=ch'l+Vopne , ‘
=TR2 x H cyl +1/3 fl R2 x H cone .
I
-z 3,14 x (20)2 x 12.16 + 1/3 x 3.14 x (20)2 x 2, 84 ’
2 = 15272. % + 118901 .- | :
. N -‘ - -
. = 16661.97 cumft. . : .
: h : 12.16 ft.
4
m . -
. . ~ . - “.‘r;. .
N\ 145 2.84 f1
. - . e
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* 3. Calculate the volume of.a )etth’ng basin ;n'th the 'dimensions_of','(see skefch

- ’ s »

_ Solution ) ' ‘ ST -

TV

"V Rect. + V. of prism ) T

. | waxH+_1/}xbxh'xL . P .
65 X412 x 13+ M6 x12x2x65 co o .
' 10140 + 780 ° - o ~

10920 cu. ft.” C ) - ‘. | .

i

wy

J
I
.
o
.
4
.
J
4 - .
=y, L - .
I3 Bl - { ,
N s ° .
“ o ~ -
N - / -
b T . T %
‘
- -t ¢ . -
¢ - . - . v
. Ap .
¥ N / ~
. ' 4 ‘e
B - . :
“n . -
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Module No: Module Title: - - N
’ Basic Mathematics | . , | %hm%iﬁ%‘ : . .
T Siorodule Titler ' .
Appr_on. T'Imekzr_ Volumes °= r~ - ] hﬁ, . ‘E -
1 Sour __ | EVALUATION' _
Objectives: . ‘ — I ~ \ . »

-The Tearner will demonstrate the abﬂ]ty to determine correctly the answers to
8 out of 10 problems related to one or more solid geometric figures related to .
rectangular sohds or cylinders or- pyram1ds or sphere and pmsm and trapizoidal

1. A rectangu]ar settling tank is 100 ft. Tong, 30 ft. wide and 9 ft. deep What

*is the volume of the tank? ] _ _ s
~a. 20,000 cu. ft.

. *'C. 309000 Cu. fto, ‘.‘ . N ¢ ’{” .
d. 2700 cu. ft.

2. K ‘cylindet tzmk Q1th a d1ameter of 10 ft. is filled to a depth of 12 ft 11}h
/ water How many cu. ft. of water does it contain.

a 3768cu . - - - :

b 942.0 cu,, ft. ) S

"¢ 3768.0 cu. ft. T ‘s ' >

d.- 94.20 cu, ft. o IR A Iy

3. An 8" water main 5200 feet ]ong is attached to the ex1st1ng water main. How

-

a. 7816540 1 gaﬂons‘ o . ‘
* b. . 54281.53 ga]]ons ’

b. 27,000 cus ft. : - ' ~ e

|
many gaﬂons of water will be needed to.fill the main. , o ke

c!.- 195_4135. gallons S 5 . - o
- d. * 13570.38 gallons. R . N .
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Page 146 of 158
h - - ’ - Y
,u‘ 1 4. A sphere has a radius of 20 ft. How mﬁny ga]]oné of water does. the ‘5
spfiere hold. . . g
) C . |
d. 250530.13 gallons L
'b. 237220.70 gallons ) : e
I ‘18840.00 gé]Ions ) . "fi‘ o ’
£ . e _— B .
. . d. 33493.33 gallons ) ’
- N 5. A circular settling tank has a diameter of 110 ft. The depth ofvwater
a P~ "is 12 ft. - Calculate the volume of:-water in gallons the tank holds.
a. 113982.00 gallons ’
"b. 734760.03 gallons T :
P A c. 852585.36 gallons ‘
' d. 3410341.4 gallons - | ‘ | B

6. A lagoon has the surface dimensions of length 850 ft. afid width 400 ft.
The bottom dimensions are 840 ft. long and 390 ft. wide” "‘The depth of
water is 5 ft. How many gallons.of wastewater does the lagoon hold. .

. _ a;\a6550$00.0w95110ns » . )
.| b.-26557740.0 gallons T
Dan ,_c.':ﬁf,ésa;azo gallons - ‘ oy ‘
o] Td0 12,716,000.0 galtons - . o
7. Find the volume of a cone with & radius of 12.ft. ahd 2 height of 4 ft.
 a. 602.88 cu. ft. - .. ’ . L :
E b. 1808.64 cu. ft. e , N
‘/ c. 3383-46-Cu. ft. " | ’ A _
R R R T -
| ‘ ., b - e A
) \ / [148 .- . . B

S
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P sl

-

3

8. A C1rcu]ar ]1ft station has a’d1ameter of 8.5 ft. and the water 1eve]
reaches a depth of 16 ft. before the pump starts. If the depth of the-

water left in ]1ft stat1on ,after pumping is 1 ft. how many gal]ons was
pumped. .

- .-

a. 907.46 gallons . -¢

. b. 6787.80 gallons R ' ’
"c. 25454.25 gallons L A
ﬁ. 6363.56 gallons ' oL o .
9. A water-tower has- the dimensjons | (see sketch) /wa many ga]]ons of water
- does it hold Lo .
a. 39145, 33°gal lons ‘ ‘ K ]'
| ‘b.. 133889.6 gallons - B

c. 109606.93 gallons ‘- T 1
d. 102756 5 ga]]ons

10. Ac¢c rcu]ar settling bas1n has the dimensions and bottgm shape'shOWn in the
.. sk ch Find the volume of water in the sett]1ng basin, R e
P : B . e
a. 10717 87 ga]]ons ‘ a .
b. .58918.0-gallons =~ _° - T
,- €. 50888.93 gallons " ‘
"d. 14679.5 gallons - T A
' S ' . CT " |, 20 ft.
U . . ‘
. ° .
. ‘ . ‘-r t, .
) 5 ft.
. - - \
. . ;\*~, : -
m - - ¢ , .
.b' ‘ M ) ﬁ* P —
{” i . 149 = « ;
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Module Ho: Topic: . - ™ . . . ¢
. : Evaluation » - . 4 \ a
- ‘ ’ Q
. o ] ¢
Instructor ‘Notes: *{ Instructor Outline: - ! '
~ ) * 14 ) .
) ‘ ) N =
. L N " 2 Q
. 1. Handout - : 1. Give 10 gvaluation -problems.
© .Answers . ‘ : s ¢
"'. . -
3 R 3 -
1. b. . * : 5 »
2. b
. e
3. d : LY !
, & s R
4. a : & ' \ ! 4
~ - e ¥ “r
N - v "“. : - é;_i:
5( c . - . ‘ ) !!:5' - ’ k * \
. /-—-4 . - - » . B *
6. ¢ ® -t ~ e o A ‘a.:
7. a o i o " ’ !
8. d : ; - e ' :
9. ¢ . } ) "1? . &
- - N
10- c”' ‘ ‘< & L7 -
* - - 1Y ! v ' + . :
. . ad s.‘" « - - : v ¢,
3 / - - A" [
. N R ) i " . ’
’ ' . - " ~,‘l‘“ ‘. i ‘
_ N . 1&0 M - " >~
» . .
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! Module No: Module Title: . ' |
. + - 1 '3 o : ’ . * i
- o . ' . | Basic _Mathematics . .
’.:oj s - ! . , ’ s . . . " [
S C 0 L 15 module Title: - s .
. L A Detention Time ' \
o # 'APPEUX. Time: “:’\\'\ : . -
I . * 4 Topley . AP B
.- {1 hour C A .
L s " |.Detention Time - : ) \ s
(e -lObjectives: - o S , '

T T The Tearner will demonsotrate the ability to determine the detention time in )
R - | water and wastewater* umts - )
R S g '

. N * P .
’ . w‘ - 4 - - = \m
R Instructwnal Aids. ) 2 ST . '
- Handout T e . . : '
L A ¢ . v o . ‘.
- 2 1Ay (overhea%d tra‘r;sparangy)- )
.'- . ; -~ ‘ . L ) - i S”‘. r
S N | S— - - “ '
. ’ lnstructwnal Approach : o ;
- ;i - )
d i . N 3
¥ D1scuss1on ¢ . Lo N . )

;* . {Demonstration -} . | . T o ‘ K

. 3 § [ ¥ s 4 =

- ) e, - = — N

N ReferenceS' N - C : 20

- i . ’
o N’orkbook Bas1c Mathematics and Wastewater. Processing -Calculations, N. Y,

Dapt. ‘of Env. Coqservataon\ 3

. N ) ' R
b - X

e} Study Aid 'f'orkbook, Mathemahcs for Wa‘tstewa*or Treatrr 't Plart ﬂperc_tcvs,
.. 3, Canx)ma M2 u; oHutmn Contr‘o]’ Association, .

T - - ‘ 3 . . o » ~

d BN ,” T N o .

canp . 3 ) s ) . Ly . . ; - - :_ =

L s% Class f{smgnn% . T " ~ »;‘~ y

- *.9,1 Pead handout - - ’ - ' - / L

T ’:l‘ ; 2, dGi\;/en lL(imdtxerd1se problemg towbe solved ~: ; . \\,_jf] )y
o R R T ’-'Sj L > _' ‘(15 t o J

. EMC . ’ 3 . .: . 1 . - . “, ;o
IR L v ce = ‘
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Module No: _Topic: | .
e . ’ Detention Time
- —— . -~ » . bl
Sy N Instructor-Notes: -  * Instructor Outline:
! -
- 1. Handout ~ , ) T B D1scuss/denonstrate detentwn time.
. ol Important that. the vd1ume A, The’ fomu]a to use 1is )
) of tank and flow rate be e .
$ J in the same unit value. _DT=YV V-= Volume of ‘tank
s ' = N -, - Q o |
— =t ——] - -Ex. . - ST Q.= Flow rate
5 S K 4 ) )
4 I, - a. V=-Gallons" . DT ="Detention time
3L ) “« ;
S Q = Gallons per-unit ~ .}2. .Give 10 exerciie°prqb1ems
2 o o time . )
»% . - 3
}‘ : Ex. GPS ‘ 3
, GPM .
s } GPH . .
1 .. GPD :
' ‘}" <or . ‘ ’, ‘
{ .~V = Cubic- feet ~, .
3 ./ . Q= Cubic feet per unit: 3 , N
L T v time v e
7'/?’7' .’ .
= {; Ex. CPS i e
' : - . CPM . -
ans oD A CPH ' 3 Yo . -
j | s CPD ) S
S P c. Indicate that mormal < ‘ T
5, 1 procedure for reportmg ‘ ) >
'y { detentwn timeé ' A i " - - ; N
R 1. Lagoons are in daﬁs. ' ) \ ’
- T Digesters are in days. R
° n §2...Grit chambers and small .
i, 4 specialty, sedimentation 5 ] V-
ST : units are in seconds or ) T
1 ~ minutes.- : ..
. }|3. Clarifiers are in hours. 7 . s
Yoo - .o ) T NS w“
i? . ‘ i . L3 ) * ) . . 3.
§ 4 i . r
. Iy s 4 RS A .7 s R } - <
S 1528 - |
: 3 ) " - > N .t i
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* ‘ . ’ 2 1 .
- . - o ‘ 2 -
Detention. Time ) )
Detention time can be oefined as ) r : R
" a. The amount of TIME it takes to. f111 ‘an empty tank, ors Y
- )
b.. How 1ong a unit volume of water is held in a tank . .
. ‘ ) ' y . : o -
Formula . L . : c ”
. ———————— i . 3 e !
The forfiula to use ‘deter:ﬁmmg the detentwn time (DT) 1s .
1-DT = %_ DT = Detent1on T1me ‘ )
. % V = Volume of tank- ' %
o . - Q= FIow rate . - j
There are two things to kéep tn mind when calculat1ng for detention t1me %
1. The volume Qf the tank (V) and the flow rate‘(Q)-haVe to have thé same
un1t values ) i . : SR
Example 2 .
V = Gallons - N\ i ..
. ! - ? ) PR
and Q in GPS - by o PR
GPM | ' . _— < " I
GPH or - _ o , . . .
&PD ' ‘ ’ .
. or V 1n Cubmc feet . ] . E
and Q in CFS - oo,  |I™ S s
CFM SO § B SR e
~ CFH ' - . | rr o , : o e i
. CFD . ¥ \ . " «: ~ : T d “
. - ) c : o ; . . ?
. <11 - ' ©N o .
- 2. The value t1meadepends 9n the type of process. . . s !
a. lageon detention-ti ies are usual.y: repor*ec in.dayjs, thArefcre .l
Q should be ip eithej-GPD or CFD. : 1 e
b. Digester detention 'tmes are, usua]]y reportedaln ays, - therefore ’ 5
' - Q should be in eith GPD or CFD ) ..
s . , .
., €. Grit thamber and smb )1 spec1alty sed1mentat1on un1ts, detent1on tires ;

are usually_reported’ in seconds or minutes. ‘
. A

P
X

&

v .
”
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. Therefore Q_is either GPS/GPM or CFS/CFM . -
. . ' .d Clariﬁers detention t1mes are usuaﬂy reported in hours. therefore ,
’ Q shpuld be m GPH or CFH. .. o 7
. .., . = ' oo % e ’
. 't REMEMBER . - .
:%mﬁw v . oL _ t
§ _ D]’ = th o DT = Betention Time
. X ' . ‘ ‘ S “ ¥V = VYolume of tank.
‘{ .; . 4 . PR
i ‘ A Q = Flow rate
c / :} . ’ B - ‘ °
. w | Example - ' - B L R
What i¢ the detention time in a sedimentation unit that has the, volume of
20,000 ga’l]ons and the flow rate is 10,000 ga]‘lons per hour? ) T |
gl Solution — ' ' i
wey jo b
3 "{ Q > i v
a = 20,000 \ P ,
B v ) 3
. " -3 -,
J * ”‘\‘f? vt
= 2 hrs : \ ? . (
% ’ ' 4 , - 3 i
A ci rcu]ar clari ﬁer has a d1ameter of 50-ft. and a depth of 16 ft The )
<.} flow flowing into the tank at a rate of 33 6P, o .
.. o O j ) ib 1
‘ S}o]utlon L A - cSr L S :
R : D?\Jv N < } e ‘ ’ :. él
,'g 785x02xHx748and R : 1, — 1.
. 3 3/ .o . % '
£ Qg GPS X.60 = GPH‘ sh, ¢ . ) S
- | 0 785 ,u? x°H x 7.48 N ” . S
’ - Tel 1 - GPS x 60 x80 N S A AN
& I <, ‘ R
. » = ,785 x 50. x 50 X 16 x 7.48 ., L / . ’ '
A . Bx60x60r -, . e co R , .
= 1,98 hrs. S o R
R 4 v : 154 R ’ ’
’ ¢ s ’ ’ ['y \
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Ca]cu]ate the detewtwon time in
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Fa Exercise \ ,
R “1 A lagoon has the surface dimensions of 400 ft. long and 300 ft. w1de.
s . The bottom base dimension has a length of 390 ft. and width of 290, ft.
e \ Thq deépth~is 5 ft. Calgulate -the average detent1on t1me if the averqﬁe
MR flow per day s 96,800 ga]]ons per day. . . . .,
* ’ “ o - .,;.%“a .
5 -. ;’ - i ! ‘ _ -H_ZEE:» o -\"
P } . T, \ ~
’ 2. A c]ar1f1er has a‘'volume of 63,500 gallons. The flow rate per day 1s
8dz, 000 ga]]ons. What is the detention time in.hours. -
T S "
! v FS ) < -
' e : . i
. § . ! .
2 ' 11 - . Pt
1.3, A primary sett11ng ‘tank ‘has, ﬁhe d1mens1ons of 30 ft. Tong, 10 ft. wide
, and 8-ft., deep:- - The f]ow rate is. 40 GPM What is the detent1pn time
o _in hoursb 1) v
i ’
| oo P
iy - Dot
] — 31, o RS S
- ‘}3 R :’ 4
4\\\S grit chamber has the d1mens1ons of length 16- ft., w1dth 2 ft. and
epth of water 3 ft. The flgw rate through the chamber is 90 4 S.
2 ’ \ . ¢ What is the detention time 1a§the grit chamber. : 4 ,
v g A g
- ’ % '§! : M":; . . < \
t : P . Yy o8 ;o2
‘_,- \é ./’,\/\ gé‘ - .3: )3
N . 3& . ~ . ?i’}i v : ))‘ {. E
;5. A square settling tank 35 ftizx 35 ?t. X 7.5 ft. receives a f1oa of 475 GP
‘What is the detention'time in;hh§. ‘ 0,
N } | IR
. i S @ R
) - - T o )

5et in d1ameteﬁ 8 feet deep rece1ves ;a f]ow of
rs‘
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’ N . ) -
7/, . ° -
S
N -

Page 54 of 158

re

of rgw sludge daily.

=)

~-

What is the detention time in the digester: assum1ng

7. A dggffi:;ésee sketch fbr'mes1gn and d1mens1on) receives a 2300 ga]]ons

you remo

‘e

| o
2.34 /
. A / Y )
8. As se) ttling basin has with dimension (see sketch) recelves a cont1nuous
flow of 1.08 GPS. What is the detention time in: hours. - J
. . 9 .
Yo 120—1
- 7’ )
/ _:‘ . l £1-2
H
) )
, . RN i
\ . . J/ !
* ?, Ty

9. An imhoff tank d1gest1on chamber has a vo lume, of 16,000 ft. 3 The chanber
recewxes 2, 750 gal]ons pf s]udge per day what t?e detentlon t1ne in days.

i

.

he same amount of digested s]udge (Ans

in days).,'

»>3

H

i

3 .

. ’ oy
M ’ - . , i ar )}

J

diameter and-15 feet in height.

operating. . . o :

. " ‘. , o .

- ; ° }

.

) i % . 3

. y . % . N ; .
. ¥ .
. ‘}‘ ; \ .
h 4 o 3
1 .

{
3
’ ¢

i

“10. It.stakes. 4 hours to .fi1l a tank with.the d1mens1ons of 45 ft. in-
At what rate (GPM) is the. pump® ~

t
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1 Mcdulé No: -~ <;N04y1e Title: ] — , -
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. o quic Mathemati;s _
: . Submodu}e Title: . - ] ~
Approx. Time: Detention Time - ’ ]

1hour > EthUATIQN C S I

]

The learner will demonstrate the ability to determine correctly the answers to .
8-qut pf 10 problems related to detention time in water and wastewater units.
1. —A plant-has a rectangular grit chamber. : The dimensions of the tank are 20 ft. =
length, 5 ft. width and 3 ft. depth. The flow 57.2 MGD. Calculate the detention |
time ¥n seconds. o . ) C : X
] . . , S &
a. -32.08 sec. ‘ i ' o -

b.- 81.€7 sec.

.4
"c. .3.39 sec. . ’ a ’
N . . . . . . i . - ~
. . @' :.8' 54 sec. - oA .;‘1 . vaeoaw j—: o Ve P

2. What is the.defentian time.in a cldrifier if the flow rate is 3.8 MGD and the
©° racdius of the tank-is 30 ft. and the height is 15 ft. ’

a. . & hrs. ~* " > o
b. #71.98 hrs. .
; “ © . ! o "
~¢. 0.5 hrs. . ' i .
~ W2 hrs. o 33 * o " )
i 3.'\A'Thgoon with“an average length of 475 feet and averags width of 250 faet has. <
@ depih of 4 feet. What is’'the average detention time if the average daily .
.. ~fiew‘rateis 58,690 %gllonsz . bE . . A —»
~ . o, . . . ””;' ¢ T Ag: Lt e
. .a. 89.32 days " . Lo “ v ‘
Do o 3 R . . -
b. 11.94 days . ¢ o P N -
‘ O T h .
€. A0 60 dayg " W o v T .
d. 62.45 days ; .
S T U o
. . , . ‘a N . L] .
- L ‘ 1.
X} i . : / .11" ° -
‘ ‘ 7 7 ~1517 i1 i o d
\L’ L] e ?‘ 4'0 - )
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2.0 hrs.
11.7 hrs.

6 hrs,

. 45.86 hrs.

5. Ina water treatment plant ia_settiyng
.:deep receives a flow of 2,320 GPM

42.6 min.
14.1 min.
77.4 min.
105.4 min.

6.3 hrs.

hOGhmTl.
8llas. 1}

7. In onb]en|G‘1f you 1ncraase the f
t"l..n '

1 ﬁr- 1

.
b.
-
°

H

6.4 hrs,

‘2~\8 }‘."S" . .

' \

4. A tcﬂi 65 fi. in diameter, 8.5 ft. daep rece1ves a f]ow of . 300 GPM. ﬁpp"
Vhat is the detenttpn tanE -

Al .
"t . . ' e

’ . A « . - *
tank 70 ft.,in diameter,
Calculata the t1me.

2

B ks

Fe

LS . e r
. . .

o e A

“6. "In a conventional activited s]udge p]ant the aeration basin has’ the
dimansions of° 60 ft. long, 20 ft. wide, 15 ft. ceep.
basin is 281 GPM. (i;\)

.15 hrs.

What is the detention time in the seration

>4 Yo
f ! - ‘{ ) Py
4

) ° - g : o] R
- v - T
fiud by 25% what is “he new] ibtent 0"5
AR . : N Sy

Ny N k .
, !
, v .

% a
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? +
& 4
n ‘ [ - 3
, ' . 3
. .n A . .7
‘a . o . 3, !
158 LT
. ¢ bl Y
™ v
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The flow

'v--'”q"

.

8. 5 feet

"o,

to the @
basin.
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9.

.

bo ‘ _3.2“brs(" ) - T ’ . T
se. 2.8, o . 12,16 ft.
*d. 1.8 hrs.

b

- . “ ) ) i

-y

Czlculate thc'detentwn 1:mn of a-settling basm that r=ce1\es a flow
of 1.05 MGD. ' (See sketch for dimensicns of tank).

2.6 Are. ' . : - *

.- |
e

o
2.84 ft.; "

\

-
¢ <
=3

A 2-cell Tagoen opera.:mg in series. Lell one has the dimensions of su
length 500 t., surface width 400 ft., bottom length 475, bottom wiidth !
-.€ell two has a surface length of 600 ft. and surface width of 300 f’eet,
bottom lepath of 580, and bettom width of 290. Both lagoons operate a
decth-of 5 ft. "What is the- averaga detention time if the sverage iﬂ
flow: 1s 303,800 gallons. - S

2

ar™12.00 days e L.

'45.00455'5‘ s S

c'

d.

go;oq‘dws . L‘ - i ’- ‘ N ) R %‘ ‘\
i B ' / oo
_60.00 days

A ch'lori‘ne cént%ct,chamh“e*r‘f"has the dimensions of 5 ft. x 5 ft. x
if the flow through the~chamber -is 2.£ MGD what is the detenticn
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